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PREFACE 


The Geophysical Laboratory celebrates its seventy-fifth 
year of service in scientific research and education. In 
honor of this occasion, the Annual Reports for the period 
1905 through 1980 have been indexed. Geophysical projects 
Sponsored by the Carnegie Institution of Washington during 
the formative period of the Laboratory, 1902-1905, are also 
included. | 


The Indices of the Annual Reports of the Director of the 
Geophysical Laboratory were prepared by Dr. Robert M. Hazen 
and Mrs, Margaret H. Hazen. The extensive word processing 
and editing were carried out by Mrs. Dolores M. Petry. The 
procedures for automating, alphabetizing, and formating of 
the indices were devised by Dr. Larry W. Finger. Please 
notify the Geophysical Laboratory of corrections and 
additions so that future editions of the Indices may be made 
more useful and accurate. The many colleagues, past and 
present, who reviewed the preliminary drafts of the Indices 
are thanked for their kind suggestions and corrections. 


The Indices are dedicated to the perceptive and 
visionary men who believed that a small group of talented 
individuals working in concert could, in the words of 
Mr. Andrew Carnegie's Trust, apply "knowledge to the 
improvement of mankind" through "investigation, research, and 
discovery." 


SUBJECT INDEX 


Aa 
Hawaii 22:146-147 
Abiogenic synthesis 
Mars 65:424 
Absorption (see Optical absorption) 
Absorption corrections 
x-ray diffraction 65:425 
Acanthite 
high-pressure DTA 68:276-277 
Acmite (see also Pyroxenes; Systems with AC) 
Melting 28:81; 65:241-244; 67:100-101; 
69:170-175 
properties 26:74 
solid solutions with jadeite 66:374-376 
Stability 62:124-125, 131-1337 65:241-244 
Acoustic velocity 
deuterium 79:355-358 
hydrogen 79:355-358 
Actinides 
whitlockite 73:451-454 
Actinolite (See also Amphiboles) 
optical properties 22:139 
Activity coefficients 
fluid species at PT 75:771-775 
Adamellite 
Labrador 72:610-613 
Adcumulus growth 
Muskox intrusion 77:743-751 
Adiabat 
compressibility 75:651-655 
isentropic gradient 75:651-655 
Adirondacks 
graphite 63:265-267 
Advisory Committee 
for Geography 1:71-75 
for Geology 1:25 
for Geophysics 1:26-70 
Aenigmatite 
analysis 68:126 
properties 36:126 
solid solutions 72:578-581 
Stability 69:188-190, 278-284 
Africa 
geotherm 75:521-538 
igneous rocks 29:73-76 
Rift Valley 29:73-76: 37:129-130 
volcanic rocks 29:86; 36:121-122; 37:129-130 
Afwillite 
South Africa 24:61 
Age dating 
1953-1956 summary 55:165-166 
Alps 58:177-178 
amino acids 74:612-617 
amphiboles 60:190-191 
Appalachians 57:177-179; 58:174-176; 60:222 
Ascension Island 63:241-244; 64:245 
Bavaria 60:197-199 
biotite 59:150-158 
California 71:571-576 
Canadian shield 65:379-386; 68:307-314 
Cascade Range 64:171-176 
Colorado 55:227 
Connecticut clay 48:51 
deep-sea cores 71:563-564 
eclogite 73:575-576 
effect of contact metamorphism 63:250-256 
Eldora stock 63:253~-256 
English River gneiss 74:623-625 
feldspar 57:177-180; 58:171-178;7 59:155-156; 
61:173-176; 62:224; 64:167-171, 247-248 
Finland 61:178-179, 197-198 
French River granite 66:528-536; 71:566-571; 
722602-610 


Age dating (continued) 
galena 56:169 
Georgian Bay 69: 337-341 
Glenarm series 64:174-176 
gneiss 57:177-181; 58:211; 59:152-158; 
62: 218-229, 242 
Gothard massif 63: 247-250 
Gough Island 63: 241-244; 64:245 
granite 52:83-84; 53:104-106; 55:163-164; 
573256; 58:211; 59:152-158; 60s 220; 
62: 218-229, 242; 65:379-386; 66: 528-536, 
553; 67:224-230; 68:311~-314; 69: 337-341; 
71:566-571; 72:602-610 
Grenville province 65:379-386; 66: 528-536; 
- 67:224-230; 68: 307-314; 69: 337-339: 
70: 239-240; 72:602-610; 73:569-575 
hornblende 62: 220-225; 63:247-250; 64: 246-247 
igneous rocks 52:78-84; 72:610-623; 
753 813-824 
Iron Mountain (Michigan) 65:422-423 
island arc 72:616~-623 
isotopes 29:87; 59:147-158 
kimberlites 75:821-824; 76:631-635 
lead isotope 27:84, 86; 31:79 
lepidolite 52:82~-83 
Maryland 65:427 
metamorphic rocks 57:176-181; 59:151-154; 
65: 422-423; 69: 337-341; 70: 239-251; 
71:559-563; 72:601-610; 73:569: 75:813-821 
Metavoleanic rocks 70: 241-242 
Mica 53:104-106; 56:170; 57: 177-1803 
38:171-178, 211; 61:173-176; 62: 220-225: 
64:167-171; 70:242~245: 71: 559-563 
Minerals 66:553-554 
Missouri 62: 244 
muscovite 59:155-156 
New York 62:243 
North America 57:177-181: 61:173-178 
North Atlantic 63: 241-244 
North Carolina 59:156-158; 61: 200 
Oklahoma 62:244 
Ontario 59:158; 60: 220; 61: 176-178; 
65: 379-386; 66:528-536: 67: 224-230: 
69: 337-339; 71:566-571 
ophiolitic complex 72:616-623 
orogenesis 63: 247~250 
orogeny 73: 569-575 
pegmatite 55:162-164; 57:256;: 71:569-576 
Piedmont 58:171-174; 65:427 
procedures 54:144-148 
pyroxenes 60:190-191 
rocks 56:164-171; 58:170-178; 59: 147-158; 
60:190-199; 62: 218-229; 63: 240-256; 
64:2 165-177; 67: 224-233; 68: 307-315; 
69: 337-341 
rubidium/strontium 65:379-386 
Salinian block 70: 248-251: 71:571-576 
Sudbury nickel irruptive 73:567~569 
Switzerland 62:227-229; 63: 247-250; 
64: 246-247 
techniques 55:87; 58:215 
Tennessee 61: 200 
trondhjemite 70: 248-251 
ultramafic rocks 55:168 
underclay 70: 245~248 
uraninite 58:174-176; 59:156 
zircon 56:169-171; 57:177-180, 256; 
38:171-178; 59:150-158; 61:173-179; 
62: 219-227; 64:167-176; 71:564-571, 
383-584; 72:601-620; 73: 560-576; 
74:619-625; 75:813-824; 76:631-635: 
77: 897-898 


Agglutinate 
Apollo 16 74: 590-593 
electron microprobe analysis 74:593 
lunar regolith 74:590-593; 75:699-701 
Microfeatures 74:590-593 
optical absorption 74: 590-593 
Air flow 
projectiles 47:50 
Akaganéite 
Apollo 16 73: 477-480 
optical absorption 73:477-480 
Akermanite (see also Melilite; Systems with AK) 
glass structure 78:526-532, 537 
incompatibility with albite 66: 471-477 
phase equilibria 67:104-108 
stability 63:81-86; 65:217-219; 66: 471-477 
AlLabandite 
crystal structure 20:174 


Alamosite 

optical properties 13:141 
Alanine 

radiation damage 54:109 
Alaska 


Falling Mountain 37:130 
volcanic rocks 72: 478-491 
volcances 19:176-177; 24:67; 25:82~-83; 29:82; 
33:263-67; 362132; 37:130 
Albite (see also Alkali feldspar; Plagioclase; 
Systems with AB) 
adiabatic compressibility 75:651-655 
diffusion of argon 69:145-148 
glass 798:556-559 
heat of melting 39: 41-42 
incompatibility with akermanite 66: 471-477 
isomorphism with anorthite 22:139 
lattice deformation 72: 569-573 
melting 60:118-120, 122-123; 62: 245-246; 
72: 457~464; 74:479-484; 75:621-623 
New Jersey 26:71 
Piedmont 37:132 
properties 50:36 
solid solutions 62:126-128 
stability with quartz + jadeite 72: 706-708 
structural variations 57: 257 
transition 52:90 
Alcohols 
sediments 67: 203-205 
Aleutian Islands 
volcanoes 25:81 
Algae 
hydrogen isotopes 77:886-891; 78: 650-655; 
79s 388-394 
thermal stability 61:179-181 
Algal deposition 
Silica 34:100-101 
travertine 34:100-101 
Alkali amphiboles 
phase equilibria 56: 228-230; 58:121-126 
stability 57:199-204 
Alkali chloride 
ion exchange 59:104-108 
Alkali feldspar (see also species) 
granites 54:123 
igneous rocks 55:195 
ion exchange 59:104-108 
Optical properties 55: 227 
phase transition 55: 204 
solvus 54:122-123 
twinning 55: 226 
vOleanic rocks 60:172-173 
x-ray diffraction 53:114-117; 55:224, 227 
Alkali halides 
crystal structure 21:143 
melting 57:174-176; 59:179 


Alkali oxides 
thermochemistry 52: 70-71 
Alkali platini-thiocyanates 
crystal structure 27:85 
Alkali silicates 
properties 32:61-65 
solid solutions 55: 205 
Alkalies 
ion exchange 62: 246-247 
Alkanes 
Fig Tree shale 64: 216-218 
Allende meteorite 
fassaite 73: 488-492 
phase equilibria 73: 448-451 
Almandine (see also Garnets; Systems with ALM) 
Stability 54:97-99; 58:109-110 
synthesis 53:120-121 
Alnoite 
phase equilibria 66: 457-460 
Quebec 20:171; 21:135 
ultramafic nodules 79: 234 
Alps 
age dating 58:177-178 
structural geology 65: 387-410 
Alteration 
feldspars 75:767-771 
silicates 36:131 
wall-rock 76: 603-607 
Alum 
crystal structure 22: 136-137 
Alumina 
heat of solution 50:58 
Aluminosilicates (see also species) 
crystal structures 71: 496-500 
formation of mullite 25:72-73 
molar volumes 61:196-197 
phase equilibria 59:52-55 
polymorphism 65: 247-248; 66: 392 
thermal expansion 59:55-57; 61:196-197 
triple point 67:135-137 
Aluminum 
analysis in solution 78:676-679 
colorimetry 79:676-679 
coordination in glass 77: 658-662 
coordination in melts 79: 235 
effect on glass devitrification 29:89 
Silicate melts 75:621-623 
Aluminum metaphosphate 
space group 26:74 
American Geophysical Union 
Hawailan Congress 19:162~166 
Amino acids 
age dating 74:612-617 
analysis 70: 268-269; 72:701-704; 73:600-603 
bone 73: 576-581 
carbon isotopes 60: 225 
carbonaceous chondrites 74:617-619 
chromatography 53:98-101; 63: 267~270; 
64: 232-235; 72:693; 74: 415-416 
fossils 64: 223-232; 65:362~364; 66:526-528; 
67: 205-210; 73:576-581, 595-600; 
74: 612-617 
geochemistry 63:274 
Gunflint chert 67: 208-210 
inorganic synthesis 55:171-174 
ion exchange 74: 415-416 
isomers 72:690-694 
liquid chromatography 79: 403-406 
meteorites 74:617-619 
mollusks 65: 364-365 
ocean sediments 71:592-595 
portable analyzer 79: 403-406 
racemization 66:526-528; 73:576-581 
radiolaria 73:595-600 





Amino acids (continued) 
reaction rates 75:801-806 
reaction with kerogens 69:327-334 
Separation of isomers 72:690-694 
thermal degradation 56:185-186 
uptake by kerogen 68:297-303 
Ammonia catalysts 
x-ray diffraction 25:73 
Ammonium chloride 
erystal structure 21:142? 22:134 
Ammonium chloroplatinate 
crystal structure 21:138-139 
Ammonium hexachloroplumbate 
crystal structure 25:81-82 
Ammonium nitrate 25:75 
Ammonium nitrate 
crystal structure 31:81-82 
group rotation 31:74-75 
Ammonoosuc volcanics 
minerals 77:805-812 
Amphiboles (see also species) 
age dating 60:190-191 
alkali 57:199-204 
basalt 75:775-779 
calcic 75:775-779 
coexisting 70:145-150 
compositions 53:108 
Magnesian 30:95 
nodules 72:471 
phase equilibria 54:115; 55:198-200: 
67:2167-170; 69:176-181; 70:142-153; 
76 613-619 
Stability 52:62; 58:216; 67:167-170; 
77:790-793 
Stability in mantle 68:245-247 
Amphibolite 
petrogenetic grid 77:805-812 
relation to spilite 65:278-279 
Vermont 76:613-619 
Analcime 
compressibility 54:97-98 
electron microprobe analysis 73:354 
high-pressure transition 52:69; 59:180-181 
India 26:72 
Montana 73:354-358 
polymorphism 74:413~415 
Stability 47:33-34; 53:121-122 
stability with Ho 59 :58-63 


Stability with hypersthene 62:145-147 
Analcite (see Analcime) 
Analysis, chemical 
errors in mineral 13:154 
hydroxides 13:141 
Marcasite 13:150 
Minerals 12:134 
pyrite 13:150 
Analytical chemistry 
methods 30:91 
Andalusite (see also Aluminosilicates) 
Macusani glass 68:339~341 
neutron diffraction 71:496-500 
properties 59:55-57 
stability 66:397 
Andesite 


analysis 68:177-179: 69:255 
calc-alkaline peraluminous 71:411-413 
definition 68:180; 70:204-206 
distinguished from basalt 63:195-196 
formation 77:797-801 

island arcs 77:797-801 

magma 77:675~-677 

Mull 72:535-540 

oceanic islands 68:175-177 

origin 73:240-248?; 74:504-507 
Paricutin 66:451-453 

plagioclase 68:174-177 


Andesite (continued) 
pyroxenes 72:535-540 
Silica saturation 64:155-159 
thermal conductivity 64:152-153 
viscosity of melts 75:614-618;: 77:675-677 
Andradite (see also Garnets; Systems with ANDR) 
high-pressure 76:502-504 
Stability 69:182-188 
Ti-rich 67:139-153 
Angola 
kimberlite 73:278-282 
Aniline 
energy-volume coefficients 38:54 
Mixtures with nitrobenzene 39:47-48 
Anions 
Silicate melts 79:310-313 
Ankaratrite 
compared to melilite rocks 76:478-485 
Annealing 
glass 68:336-339 
Annite 
Stability 55:158-161; 56:161-164; 58:127-133; 
61:198-199 
Anorthite (See also Feldspar; Plagioclase; 
Systems with AN) 
glass 77:864-866 
isomorphism with albite 22:139 
melting 73:251-255 
polymorphism 58:198-199, 215 
properties 50:39~-41 
reaction with forsterite 64:89-94 
Silica immiscibility 74:484~492 
Stability 65:238-239 
Stability with enstatite 63:112-114 
Stability with forsterite 63:109~111 
Anor thoclase 
analysis 68:198 
Anorthosite 
chilled margin 67:110-112 
genesis 16:146 
Labrador 67:108-112 
origin 67:108-112; 74:498-500 
Antarctic 
fourchite 37:123 
ultrabasic rocks 36:122; 37:123 
Anthophyllite (see also Amphiboles) 
aluminous 70:142-145 
crysStal-field spectra 73:500-502 
crystal structure 68:283-288 
MSssbauer spectroscopy 73:405-411 
optical properties 19:173 
order-disorder 73:405-411 
Stability 54:117-118? 61:85-88; 63:275 
Antigorite (see also Serpentine) 
Stability 70:156-157 
Antilles 
basalt 73:553-560 
basanitoid 73:553-560 
ophiolitic complex 72:616-623 
Apatite 
erystal structure 65:293-294 
U/Th diffusion 72:586-598 


Aphthitalite 

Kilauea 20:172 
Aplite 

differentiation 52:87 
Apollo Il 

basalt 72:623-629 
Apollo 12 


Minerals 69:238-243;: 71:480-489 
olivines 69:228-229 
Oxides 69:229-238 

Apollo 14 
basalt 71:472-474 
glass 71:480~489; 73:457~-459 
Minerals 71:480~489 


Apollo 15 
glass 71: 480-489 
Mare basalt 72: 646-656 
Minerals 71:470-472, 480-489 
pyroxenes 72: 647-656 
Apollo 16 
agglutinate 74:590-593 
akaganéite 73:477-480 
cores 73: 473-477 
Lunar Highlands petrology 72: 645-646 
metal phase 75: 695-699 
Plagioclase 72:643-645 
rust 72:638-643 
Apollo 17 
basalt 72:623-629; 73: 457-464 
orange soil 72:631-638 
soil 73: 467-473 
titanium 74: 593-598 
Appalachians 
age dating 57:177-179; 58:174-176; 60: 222 
structural geology 65: 387-410 
Aqueo-igneous fusion 26: 66-67 
Aqueous solutions 
compressibility 34:104-105, 1098-109 
sulfates 33:71 
Aragonite (see also Calcium carbonate; Systems 
with Caco, ) 
crystal structure 24:61 
equilibria 14:154-155 
transition to calcite 63:176-178 
Archean rocks 
Canada 73:569-575 
greenstones 68: 315 
metavoleanics 70: 241-242 
Arctic 
stratigraphy 74:612-617 
Ardennite 
charge transfer 67: 218-219 
crystal structure 65: 294-295; 66: 485-487 
Magnetic susceptibility 67: 218-219 
relation to epidote 64: 209-210 
Arfvedsonite (see aiso Amphiboles) 
stability 58:121-126 
Argon 
compressibility 79: 348-351 
crystal structure (high-pressure) 79: 348-351 
diffusion into albite 69:145-148 
in cordierite 59: 94-96 
Arizona 
basanite 78: 492-496 
gravity 65: 414-415 
heat flow 64:150-153; 65: 414-415 
nodules 78: 492-496 
sulfates 36:129 
Arkansas 
monticellite 21:140 
spring deposits 13:154 
Armalcolite 
lunar minerals 73: 467-473 
MOssbauer spectroscopy 74: 585-590 
Arsenides 
melting relations tabulation 68: 257 
phase equilibria 56: 201-204; 57: 229-234; 
58: 148-155; 61:152-154, 196; 62: 200-210; 
68: 256 
Ar senopyr ite 
crystal chemistry 61:198 
crystal structure 57: 246-248; 59:130 
stability 59:127-130 
twinning 59:130 
Artesian water 
China 4: 215-220 
Artifacts 
jade 25:79 


Ascension Island 
age dating 63: 241-244; 64: 245 
Assimilation 
basalt 64: 159-160 
definition 37:105 
Atmosphere, earth 
action of ultraviolet radiation 65: 360-362 
primitive 55:173-174; 56: 179-185 
Atomic radii 22:137 
Atoms 
forces between 18:174 
Augite (see also Diopside; Pyroxenes) 
erystal-field spectra 71: 483-484 
electron microprobe analyses 72:482, 657; 
76: 501; 78: 465 
Etna 20:167 
Hawaii 21:138 
Italy 22:140 
Kilimanjaro 21:144 
optical absorption 72: 656-662 
Stromboli 17:132 
Vesuvius 20:167; 71: 463-470 
Australia 
bornite 55: 225 
gabbro 67: 247-250 
metamorphic rocks 75:813-821 
rocks 26:72 
volcanic rocks 67: 244-247 
wollastonite 75: 746-753 
Austria 
heat flow 60:186-187; 61:194 
Autoclave 
design 16:143; 48:43-44; 49: 43-45 
steam filter 47:32-33 
Autocollimator 23:62 
Automation 
electron microprobe 70: 269-275; 71:598-600; 
72: 699-701 
x-ray diffractometer 64: 204-207; 65: 283-285; 
72: 694-699 
Aventurine (see Feldspar) 
Azurite 
optical properties 13:141 
Babingtonite 
New Jersey 13: 156-157 
properties 23:59 
stability 70:189-197 
Bali 
volcanoes 28:69-73 
Baltimore gneiss 56: 211 
Barbital 
polymorphism 56: 244-245 
Barite 
morphology 61:130-132, 194, 200 
space group 24:62 
Barium phlogopite 76:534-539 
Barren Island 
lava 23:61 
Basalt 
alkali olivine 73:553-560; 79: 290-296 
alkaline 63:65-74; 65: 424 
alkaline vs. other types 74:546-547 
amphiboles 75: 775-779 
analcime 13:149 
analyses 68:196; 73: 556-557 
Antilles 73:553-560 
Apollo 11 72:623-629 
Apollo 14 71: 472-474 
Apollo 17) 72:623-629; 73: 457-464 
assimilation 64:159-160 
association with rhyolite 69: 141-145 
association with trachyte 61:121-123 
Cenozoic 69:295-299: 72: 678-681 
classification 63:64-65; 64:247; 72:671-675; 
78: 481-494 


Basalt (continued) 

Colorado 12:143 

compared to melilite rocks 76: 478-485 

contact with rhyolite 37:126-127 

contamination 74: 494-498 

cooling history 72: 654-656 

erystallization 14:166-167; 28:80-81; 35:106; 
66: 467-471; 72:647-656: 77: 784-790 

crystallization of pyroxenes 30:92 

definition 68:180-181; 69: 295-299; 79: 287-288 

differentiaton 69: 264-269 

distinguished from andesite 63:195-196 

Fe/Ti oxidation state 75: 688-695 

feldspar 69: 274-278 

fractionation 66: 467-471 

from melted peridotite 73: 263-266 

Galapagos 79: 285-287 

glass 73:492-496; 74:557-559; 75:515-520, 
688-695, .753-756; 79: 285-287 

heat of melting 74:515-519 

high-alumina 71: 472-474 

high-magnesia 79: 277-281 

Idaho 72:598~601 

ilmenite 70:165-176 

India 22:133 

island arcs 73:322-327 

Juan de Fuca 79: 285+287 

lava 65:421 

lunar rocks 75: 688-695 

MagMa 56:156-161; 62: 244-245; 63:97-101, 
114-121; 79: 290-296 

magma genesis 76:545-550 

Magma types 60: 106-113 

Magnetism 69: 259-264 

magnetite 12:143 

Mare 72:623-629 

melilite 66: 457-460 

melting 30:75-78; 50:47-48; 60:106-113; 
62: 77-84; 63:92-101; 66: 460-467; 
71: 406-410, 472-474: 72: 646-647; 
74:515-519; 76: 419-424, 428-435 

metamorphic rocks 75: 775-779 

mid=-ocean ridge 79: 277-281 

Mineral norms 59: 67-68 

mineral solution in melt 79: 290-296 

Minerals 71:396-403 

oceanic 61:121-123; 62: 247 

Oregon 64:171-176: 69: 264 

Origin 63:114-121,97-101; 73: 215-224, 
237-240, 263-266, 457-459, 554-555; 
76: 545-550. 

oxides 69: 278~284 

oxygen isotopes 72:593-601 

pacificite 29:81 

Pantelleria 60:165-167; 61: 200 

Paricutin 66:451-453 

pegmatoids 69:264-285 

petrology 69:249-258 

phase equilibria 59:67-76; 60:125-144; 
63:65-74; 68:213-214; 71:472~-474; 
792271-281 

pigeonite 72:650-656 

plagioclase 71:400-403 

pyroxenes 30:96; 69:269-274; 71:399-400 

REE 73:553-560; 75:675-678 

relation to eclogite 60:108-110; 73:263-269 

research 63:59-61 

ridges (submarine) 64:155 

Sardinia 13:149 

silica saturation 72:671-675 

Socorro Island (Mexico) 68:194-200 

Spinel 71:398-399 

Subalkaline 65:424; 77:784-790 

submarine 71:396-403 

synthetic 53:106-107 

Synthetic glass 72:629-631 


Basalt (continued) 
tetrahedron 63:65~74 
Ti/Al partitioning 72: 623-629 
titaniferous 61:200; 73: 459-464 
titanium oxide 64:135-139, 245 
transformation to eclogite 63:108-114; 66:555 
viscosity of melts 75:614-618 
Basalt glass 
compressibility 25: 77-78 
crystal~field spectra 73: 496-497 
electron microprobe analysis 71:397-398 
electron paramagnetic resonance 73: 495~496; 
_ 75: 753-756 
Basalt melt 
compressibility 76:419-424 
density 76: 419-424 
REE fractionation with diopside 73:547-551 
viscosity 76:419-424 
Basanite 
Arizona 78: 492-496 
Gefinition 68:180-181; 79: 287-288 
melting 74:512-515 
Basanitoid 
Antilles 73:553-560 
REE 73:553-560 
Basement complex 
Finland 59:154~156 
metamorphism 71: 576-578 
Basic rocks 
elasticity 29:79 


Bastnaesite 

properties 60:214, 224 
Batholith 

California 55: 214-216 
Bavaria 


age dating 60:197-199 
Sphalerite 77:880-886 
sulfides 63:275=-276 
Bavenite 
crystal structure 32:78 
Bellsbank pipe 
kimberlites 78:496-498 
Benzene 
optical properties 37:123-124 
solution properties 38:51 


Berndtite 

compressibility 76:529-531 
Beryl 

water in 7:101-102 
Beryllium 


geochemistry 30:89 
Beta radiation 

absorption 55:183-186; 56:171-179 
Beta tracks 

Cc in silicate melts 73: 224-226 
Beta-track mapping 

procedures 76: 658-660 
Bibliography 

geophysics 3:81-82; 4:86; 5:45-52 

phase diagrams 55: 223 
Bimetasomatism 

diffusion origin 74: 417-424 
Binary systems 

pressure effect on 29:69-72; 30:100 
Bioccrystallography 55: 205-206 
Biogeochemistry 58:181-185, 215, 217 
Biogeochemistry 

algae 77:886-891 

carbon isotopes 60:199-207 

carbon stable isotopes 59:158-165 

fatty acids 61:179 

fossils 57:214, 257; 62:229~238; 65: 358-372; 

73:576-600; 76:623-631; 77: 891-895 
hydrocarbons 63: 256-270; 66: 510-528 
hydrogen isotopes 74: 598-604 


Biogeochemistry (continued) 
organic matter 72: 6382-694 
sedimentary rocks 70: 251-258; 71:584-596 
sediments 64:215-235; 67:199-210; 68: 297-307; 
69: 327-337; 75: 792 
Biotite (see also Mica; Phlogopite) 
age dating 59:150-158 
chloritization 53:128-129 
composition 64:186-188; 76: 605 
electron microprobe analysis 76:605 
Fe/Mg partitioning with garnet 76:579-581 
physical properties 57:194-195; 63: 276 
Stability 55:197-198; 57:192-195; 58:126-133; 
65: 423 
synthesis 52:67 
variation with quartz 55: 214-216 





Birefringence 
vaterite 65: 300-302 
Bodenmais 


sphalerite 77: 880-886 

sulfide deposit 59:133~-135; 63: 275-276 
Boiling points 

compilation 53:144 
Bonding 

covalency 74:551-555 

Pauling, Linus 68: 292-295 
Bones 

amino acids 73:576-581 

radiation damage 58: 214 


Borates 

Raman spectra 37:131-132 
Bornhardtite 

polymorphism 67:179-182 
Bornite 


Australia 55: 225 
composition 15: 149-150 
crystal structure 40:44; 57: 248-249; 
58: 201-2037 59:122-126; 61:139-141 
euhedral 60: 221-222 
exsolution 61:155-157, 159~160 
phase transition 61:139-141; 63:274 
polymorphism 61:198; 63:279; 66:554 
solid solutions 64:245 
Boron 
partitioning 72: 588-593 
Brachiopod 
metamorphic rocks 77: 826-830 
Bradford granite 
analysis 49:58 
Bradleyite 
Wyoming 41:30 
Bravoite 
composition 63: 214-216 
stability 61:149-150 
synthesis 62:215 
Brazil 
carbonatite 77: 876-880 
nephrite 21:142 
radioactive minerals 27:86 
tourmaline 67: 219-221 
Bridget Cove Volcanics 
petrogenesis 72: 478-491 
Brillouin scattering 
high pressure 79: 355-358 
hydrogen 79: 355-358 
British Columbia 
volcanic rocks 79: 318-320 
Brogger ite 
lead isotopes 28:79 
mass spectrum 28:79 
Bromobenzené 
energy-volume coefficients 38:54 
Bronzite (see also Pyroxenes) 
electron microprobe analysis 70:141 


Brucite 
stability 59: 63-67 
Bucher process 18:170-171 
Buffers 
Ag + AgCl 76:598-601 
Ni-NiO 69: 200 
oxygen 57:193, 259; 58:104-106; 62: 60-66; 
63:133-135; 66: 402-403; 67:170-175; 
69: 200-202; 71:615-616; 73: 237-240; 
75: 720-735; 77:917-922 
system Fe-0-Si0,, 55: 159-161 


Bulk modulus/volume relationship 
polyhedra 78:634-635 
Bultfonteinite 
South Africa 31:84 
Burets 
reading device 34:105 
Bushveld complex 
chromitite 73: 311-312 
Bustamite (see also Pyroxenoids) 
Japan 75: 746-753 
order-disorder 75: 746-753 
Cacoclasite 
Quebec 20:163 
Calaverite 
crystal structure 34:101-102; 35:110; 
52: 85-86 
Calciovolborthite 
properties 12:134 
Calcite (see also Calcium carbonate; Carbonates; 
Systems with cao, ) 
crystal structure 7 43572-575 
crystallization with sulfides 13:148 
dissociation 9%:100 
equilibria 14:154-155 
high-pressure DTA 63:176-178 
melting 72: 456 
stability with CO, 61:84-85 


stability with water 62: 246 
transition to aragonite 63:176-178 
Calcium 
diffusion in diopside 78: 574-577 
solubility in forsterite 77: 713-717 
Calcium aluminosilicate 
polymorphism 52:88 
Calcium carbonate (see also Aragonite; Calcite; 
Systems with CaCo,) 
deposition 15:158-15 
dissociation 14:173 
polymorphism 15:148-149 
properties 15:139~-140 
solubility 15:148 
Calcium chloride 
solution properties 78:586-591 
Calcium hydroxide 
synthesis 13:141 
Calcium nitrate 
group rotation 31:74-75 
Calcium oxide 
compressibility 78:627-630 
heat of solution 50:58 
polymorphism 78:627~-630 
shock-wave data 78:627-630 
Caleium sulfate 
solubility in sea water 39:39-40, 51 
Calcium Tschermak's molecule (see Systems with 
CATS) 
Calibration 
high pressure 76:650-654 
single-stage apparatus 69: 207-216 
temperature 6:84-85; 8:101-102 
California 
age dating 71:571-576 
batholith 55: 214-216 
Curtisite 29:84 





California (continued) 
Garth movements 24:63 
Engels copper deposit 29:86; 31:77 
gold (native) 40: 46 
hot springs 26: 76-77 
jadeite 51:57 
labradorite 16:150 
obsidian 15:152 
ophiolitic complexes 71:578-583 
schist 4:191 
trondhjemite 70: 248-251 
volcanoes 21:130-133, 148-149; 23: 54-56; 
24: 63-66 
California Institute of Technology 
seismology 37:392-395 
Calloway Mine 
sulfides 63: 211-213 
Calorimetry 
apparatus 9:103-104 
calibration 34:105 
data 50: 58-59 
design 6:88~-89; 17:131, 135, 137: 25:77, 
84-86; 33:77; 36:120, 130; 48: 49-50 
efficiency 17:135 
experiments 46: 34-35 
heating 22:135-136 
high temperature 10: 97-99 
importance of 6:84 
in furnaces 29;83-84 
instrumentation 47: 43~44,plate 
methods 7:100-101, 105; 8:105; 9:102-103; 
12:126-127, 136; 13:152-154; 49: 48-49 
minerals 52:69~-72 
platinum 8:105 
precision 17: 136-137 
Silicates 8:105 
sources of error 9:103-104 
Canada 
Archean rocks 73:569-575 
Shield 74: 623-625 
uranium minerals 33: 76-77 
Canadian shield 
age dating 65:379-386; 63: 307-314 
metavolcanic rocks 70: 241-242 
Canary Islands 
volcanic rocks 76: 638-640 
Capillary action ) 
in rocks 12:145 
Carbon 
effect on silicate volatilization 72: 666~668 
isotopes 59:158-165; 60:199-207, 225; 
61:187-191; 63: 265-267: 64: 217-218, 244; 
733: 582-595; 76: 623-625 
new polymorph 67: 215-216 
polymorphism 69: 311 
Carbon dioxide 
activity~composition with H,0 75: 771-775 


effect on melting 50:49; 72: 457-467 
effect on mineral stability 61:84-85 

in steam 52:60 

mantle 72:457-467; 73: 215-224 

role in silicate melts 74: 454-468 
Silicate meit 73: 215-228 

solubility in silicate glass 78:532-537 


solubility in silicate melts 74: 454-484; 

75: 626-630 
Carbon isotopes (see also Carbon) 

diamond 60: 204 

fatty acids 61:187-190 

fractionation 62: 232-236 

graphite 63: 265-267 

graphitization 76: 623-625 

Green River shale 62: 232-234 

Marine bay 64: 244 

Precambrian rocks 61:190-191 

Soudan shale 65: 371-372 


Carbon tetrachloride 
energy-volume 40:51-52 
properties 39:38 
Carbonaceous chondrites 
amino acids 74:617-619 
Carbonate melt 
immiscibility 77:695-703 
REE partitioning 77:695-703 
Carbonates 
crystal structure 19:176 
elasticity 4:230; 7:205-206 
equilibria §:224-225 
mantle 75:631-636 
metamorphism 76:607-613 
Norway 25:79-80 
reaction with sulfide 64:188-192 
relation to peridotites 74:468-474 
rigid-body motion 74:572-575 
solubility constants 14:168 
stability in hydrous mantle 75:631-636 
transport by steam 55:207 
volcanoes 23:57 
Carbonatite 
Brazil 77:876-880 
immiscibilty 72:455-457 
Jacupiranga 77:876-880 
oxides (Fe/Ti) 77:876-880 
phase equilibria 76:441-448 
Quebec 79:304-307 . 
relationship to ijolite 77:767-774 
sulfides 77:876-880 
temperature of formation 63:79-81 
volatiles 63:79-81 
Carbonic acid 
solution 15:147-148 
Carborundum 
optical properties 16:148 
Cariaco trench 
sedimentary rocks 71:584-596 
Carnegieite 
cryStal structure 31:75; 52:75 
properties 11:104-105; 16:141 
Synthesis 25:69; 49:48-49 
Carrollite 
polymorphism 67:179-182 
Cascade Range 
age dating 64:171-176 
Cascades 
electron microprobe analysis 763477 
voleanic rocks 76:472-478 


Cattierite 

composition 63:214-215 
Celadonite 

solid solutions 63:142~144 
Celsian 


crystal structure 51:47 
Cement (Portland; see also System 
Ca0-Al0,-5i0 ) 
composition 15:1$5-156 
constituents 14:165-166 
need for study 9:91 
phase equilibria 10:92-93; 11:98, 101 
Cenozoic 
basalt 69:295-299; 72:678-681 
volcanic rocks 62:149-152; 63:186-190, 277; 
64:153-155; 68:180; 70:201-204; 
71:493-495; 74:543-550; 75:780-786; 
76:635-644 
Central America 
volcanoes 40:48 
Ceramics 
composition 26:70 
corrosion 24:61-62 
Cerium 
partitioning between silicates 76:588-594 
Cesium 
equilibrium with sanidine 54:112-113 


Cesium fluogermanate 
crystal structure 26:73 
Chalcanthite 
properties 32:73-74 
Chalcocite 
assemblage with chalcopyrite 61:157-159 
high-pressure DTA 68: 276-277 
Melting 48:53 
Stability 55:180 
Chalcopyrite 
assemblage with chalcocite 61:157-159 
crystal structure 57:243-244, 246; 58: 213 
Magnetic properties 57: 243-244 
polymorphism 64:197-198 
solid solutions 69: 306-309 
stability 55:180 
Chalmersite 
identity with cubanite 22:142 
Chaoite 
new carbon mineral 67: 215-216 
properties 69:311 
Charge transfer 
ardennite 67: 218-219 
Fe/Ti in basalt glass 72:629-631 
high pressure 73:507-510? 74:559-561 
Charnockite 
characterized 15:146 
Chemical analysis (see also Electron microprobe) 
granite 49:58 
igneous rocks 4:158-159; 5:172-174; 
6:190-191; 15: 156 
metamorphic rocks 52:87 
Pantellerite 59:108~109 
Silicates 52:86 
Chemical formula 
derivation from cell content 63: 239 
Chemical potential 
gradients 73: 371-380 
solutions (salt) 32: 75-76 
Chemistry 
earth 20:165 
mathematics of 25:78 
Chesapeake Bay 
organic matter 79: 394-399 
Chile 
earthquake 22: 368-369 
lava 68: 329-330 
Chilled margin 
anorthosite 67:110-112 
Skaergaard intrusive 77: 739-743 
China 
Artesian water 4: 215-220 
geology 3:118, 275-291; 4:192-193; 5:172; 
25: 79 
Chiral eluants 
use in chromatography 78: 655-658 
Chloride 
ion concentration 77:913-917 
Chloride solutions 
electrical conductivity 78:591-596 
interaction with hematite 78: 602-606 
interaction with silicates 798: 596-602 
Chlorite (see also Clinochlore) 
assemblage with quartz 66: 385-387 
coexisting with muscovite 76: 621-623 
compressibility 76:529-531 
iron-rich 57:191-192 
Stability 57:191-192; 59:98-103; 62:140-143; 
63: 136-141; 65: 426 
stability with illite 63:144-146 
Stability with quartz 61:88-91 
Chloritization 
biotite 53:128-129 


Chloritoid 
assemblage with staurolite 69: 290-294 
New York 33:79 
polymorphism 56: 226-227 
properties 60: 223 
stability 55: 200-203; 56:225-228: 60:223 
Chlorobenzene 
energy-volume coefficients 38:54 
Chlorophy11 
crystal structure 58: 213 
Chondrites 
average composition 60:113-115 
melilite 73:359-371 
Meteorites 69: 245-249 
partitioning of boron 72:588-593 
shock metamorphism 78: 485-488 
Chromatography 
amino acids 53:98-101:; 63: 267-270; 
64: 232-235; 72:693; 74:415-416 
esters 72:687-688; 73:592; 76:628 
fatty acids 61:181-184; 64: 220-223; 
67: 201-203 
hydrocarbons 63:263-264; 65: 367-370; 
66: 510-514; 70: 251-252: 71:586, 591; 
75: 806-813 
optical isomers 78: 655-658 
Organic molecules 73: 587 
silicate melts with CO, 78: 537-542 


trimethylsilyl 77: 662-665 
Chromite 
association with plagioclase 69:155-157 
electron microprobe analyses 68: 322-323; 
712390: 72:485; 77: 746 
inclusions 73: 314-316 
inclusions in diamond 67:132-133: 68: 316-320 
kimberlite 71:371-372 
Muskox intrusion 73: 300-316 
phase equilibria 73:322-341 
Stability 76: 465-472 
Chromit ite 
Bushveld complex 73:311-312 
layered intrusions 73:300-316 
Stillwater complex 73: 311-312 
Chromium 
crystal chemistry 70:118-122 
role in silicate oxides 70:118-122 
Chrysotile (see also Serpentine) 
stability 70:153-156 
Cinnabar 
transition to metacinnabar 78: 582-585 
Cinnamic 
dimerization 59:178 
CIPW norm 
pyroxene 62: 246 
relation to Niggli katanorm 62:152-155 
Clarkeite 
North Carolina 30: 92-93 
Classification 
baSalt 64:247: 72:671-675; 78: 491-484 
discriminant functions 63:179-186 
igneous rocks 64:160-165; 68:174-186; 
70: 201-204; 72:668-682; 77: 898-902 
lamprophyres 63:182-185 
RKNFSYS 72: 668-671 


rocks 63:179-186 

ternary diagram 65: 423-424 

vOlcanic rocks 71: 489-496; 74:543-550; 
76: 637-638 

Clay 

analysis 17:136 

organic molecules 74:604-609 

properties 37:133 

radium 48:51 

varved 48:51 


Clay minerals 
crystal structure 34:109 
reactions with melanoidin 75: 792-800 
Climate 
earth 4:181-185 
Paleo 5:171; 12: 292-293; 22: 324-334 
Clinochlore 
properties 50: 49-50 
Clinoenstatite (see also Enstatite; Pyroxenes; 
Systems with EN) 
crystal structure 58:195-198; 59:181 
diamond-anvil cell 76:502-504 
inversion to enstatite 64:117-120 
lattice energy 75: 644-648 
Clinoferrosilite (see also Pyroxenes) 
crystal structure 65: 285-290 
polymorphism 65: 285-290 
Clinopyroxene (see also Pyroxenes; species) 
cation distribution 74:539-542 
cation equipotential surfaces 72:547-551 
coexisting with garnet 73: 269-282 
electron microprobe analyses 72: 626-628; 
75: 566, 571-572, 586-587; 76:589 
from eclogite 58:89-94 
intergrowth with ilmenite 74:536-539 
solid solutions 64:112-117 
stoichiometry 75: 741-742 
zoning 75:586-591 
Clough Formation 
metamorphic rocks 73: 371-380 
Coal 
temperature of burning 38:51 
Cobalt silicate 
pyroxenoid 78: 626-627 
Coesite 
inclusions in diamond 66:449-450 
transition to quartz 58:87-88; 59:180; 
64:141-144; 65:410-414; 73:606-609 
Collagen 
fossil bone 77:891-895 
Color 
inorganic compounds 17:130-131 
Colorado 
basalt 12:143 
feldspar 62: 249-250 
granite 55: 227 
intrusive rocks 62: 220-221 
kimberlites 72: 446-449; 73: 295-300; 
75: 538-541 
Precambrian 32:305-306; 33: 284; 63: 253-256 
sylvanite 36:129 
Colorimetry 
aluminum 78: 676-679 
chloride 77:913-917 
silica 72: 704-706 
Columbite 
erystal structure 60:209-214, 224 
Comendite 
composition 63: 186-190 
Common ion effect 
Raman spectra 36:133 
Complexing 
magnesium chloride 77: 812-823 
Compressibility (see also Elasticity) 
adiabat 75:651~-655 
analcime 54:97-98 
aqueous solutions 34:104-105, 108-109 
argon 79:348-351 
basalt glass 25:77-78 
basalt melt 76: 419~424 
berndtite 76: 529-531 
calcium oxide 78:627-630 
chlorite 76:529-531 
copper 76: 650-654 
determination 18:160-161 


Compressibility (continued) 
dunite 25: 77-78 
effect of pressure on 27: 82-83 
fassaite 76:512-515 
fayalite 31:75 
glass 31:75 
granite 10: 225 
hydrogen 65: 415-418 
hydrogen sulfide 58: 164-167 
iron 75:509-513 
lead 68: 251-253; 77: 842-849 
magnesiowltistite 75:513-515 
Magnetite 68: 249-251 
manganese difluoride 77: 841-842 
methane 79: 348-351 
minerals. 22: 137-138 
neon 79: 348-351 
periclase 75:509-513: 76: 519-522 
perovskite 77:835-837; 78:613-614 
phlogopite 76:529-531 
relationship to crystal structure 77: 849~850 
rocks 4:230-231; 22:137-138; 31:67-69 
rubber 29: 85-86 
ruby 76: 525-527 
sodium fluoride 76: 528-529 
solutions 36: 132-133 
spinel 53:139 
Sulfates 31:75 
uraninite 79: 633-634 
uranium dioxide 78: 633-634 
wustite 78:625-626 
Compressional wave velocity 
peridotite 76: 414-416; 78: 559-562 
Conductivity 
measurements 18:169-170 
Connecticut 
minerals 31:76 
mMonazite 31:79 
uraninite 37:125 
Contact--Electrical 
neutral 9:99 
Contact metamorphic ores 
Mexico 11:107 
Contamination 
basalt 74: 494-498 
Continental drift 22:144 
Contours 
geological 63: 274-275 
Controller design 
quench furnace 78:679-682 
temperature 75: 828-832; 76: 664-668 
Cooling - 
Newton's law 17:127 
Cooling history 
basalt 72: 654-656 
earth 61:168-172 
lunar rocks 72:654-656 
Copper 
compressibility 76: 650-654 
ore deposits 29:86; 35:103 
ore enrichment 12:129-130; 13:137~-140 
Copper disulfide 
crystal structure 69: 323-325 
Copper sulfides (see also Systems with Cu-S) 
enrichment 15:153-155 
formation 13:137-140 
ores 14:155-159; 15:171-172 
polymorphism 59: 116-126 
reactions of 13:156 
x-ray diffraction 59: 116-126 
Coral Sea 
drift pumice 68:187-190; 69: 2538-259 


Cordierite (see also Systems with CRD) 

argon-containing 59: 94-96 

assemblages 60:152 

hydrous Mg 59:91-94 

inversion 59: 86-90 

iron-rich 58:103-104 

Mmagnesian 59:90-94 

natural localities 58: 96-98 

paragenesis with garnet 58:112-113 

petrographic studies 60:147 

phase equilibria 61:195-196 

polymorphism 57:196; 60:145 

properties 50:54; 57:196-199; 58: 96-104; 
59: 85-96 

reaction with sulfides 70: 293-295 

Stability 59:85-96; 60:149-152: 64: 243-244; 
66: 387~388 

Stability of Fe end-member 72:518-521 

stability with garnet 71:418-421; 72:515-518 

stability with HO 57: 195-199 


volatiles 62:244 
water 72:521-523 
Core 
boundary with mantle 75:509-513 
Cores 
Apollo 16 73: 473-477 
ocean bottom 35:101-103, 106-107; 36:121, 
134; 37:120-121, 124, 125; 39:45; 40:54-55 
Correlation 
classification by ranges 79: 289-290 
compositional variables 60:222; 67: 233-236 
in closed tables 59:165~168 
K and Mg 15:145, 159 
Na and Fe 15:145, 159 
numerical 62:242 
Corundum 
Massachusetts 57: 210 
thermochemistry 52:70-71 
Cosmic rays 
effect on whitlockite 71:557 
Cossyrite 
Pantelleria 65: 426 
Covalency 
bonding 74:551-555 
Covellite 
blaubleibender 63: 208-209 
chromatic reflection 14:164 
crystal structure 28:79; 30:85 
polymorphism 66: 442 
Stability 55:180; 56:195-197; 65: 422 
synthesis 54:134-135; 62:214-215 
Craters 
moon 27:82 
Creep 
rocks 39:49, 51 
Crichtonite 
composition 70: 166 
Cristobalite 
crystal structure 24:68; 31:80, 85 
high form 31:82 
liquidus 29:83 
melting 17:134 
relation to tridymite 18:172 
Crucibles 


types 20:167 
Crust 
geotherm 60:187-190 
warping 63: 276-277 
Cryptoperthite 
properties 50: 34-37 
Crystal chemistry 
chromium 70:118-122 
europium 77:677-682 
garnets 74:579-585; 75: 705-711, 720-730 
Melanite 75:705-711, 720-730 
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Crystal chemistry (continued) 


Phosphates 56: 242~243 

pyroxenes 57: 249-252: 58:192-198; 73:518-535 
pyroxenoids 74:561-569; 75: 746-753 
Schorlomite 75:705-711, 720-730 

selenides 54: 136-138 

Silicates 54:15] 

sulfides 54:136-138 

tellurides 54: 136-138 


Crystal data tables 62:171-172 
Crystal-field spectra (see also Optical 


absorption) 

anthophyllite 73:500-502 

apparatus 71:608-611 

augite 71: 483-484 

basalt glass 73: 496-497 

diopside 71:538-541 

fassaite 73:488-492; 75: 701-705 

ferric iron 71:531-534 

gedrite 73: 500-502 

glass 71:487-489; 72:629-631: 77:855-866 

glass (titanium) 73: 492-496 

goethite 73:502-507 

high pressure 68: 253-256; 70:211-215; 
712 487~489, 520-524; 73: 337-339, 489-492, 
502~510; 76: 505-508 

iron silicate spinel 71:520-524, 527-528 

lepidocrocite 73:502-507 

lunar minerals 70: 207-213; 71:480-489 

nickel silicate spinel 76:505-509 

Olivine 70:207-213; 71:486, 520-524 

orthoferrosilite 70: 211-215 

Ppigeonite 70: 207-213; 71: 482-484 

plagioclase 71:485; 72:574-576, 643-645 

pyroxenes 77: 853-855 

Spinels 73:332~-341 

tektite 73:497~500 

vivianite 73:507-510 

wulfenite 73: 507-510 


Crystal-field stabilization energy 


olivine-spinel 71:527-528 


Crystal morphology 


relation to structure 60: 208-214 


Crystal structure 


alabandite 20:174 

alkali halides 21:143 

alkali platini-thiocyanates 27:85 

alum 22:136~137 

aluminosilicates 71:496-500 

ammonium chloride 21:142; 22:134 

ammonium chloroplatinate 21:138-139 

ammonium hexachloroplumbate 25:81-82 

ammonium nitrate 31:81-82 

anthophyllite 68: 283-288 

apatite 65: 293-294 

aragonite 24:61 

ardennite 65:294-295: 66: 485-487 

arsenopyrite 57: 246-248: 59:130 

bavenite 32:78 

bornite 40:44; 57:248-249; 58: 201-203; 
59: 122~126; 61:139-141 

calaverite 34:101-102; 35:110; 52: 85-86 

caleite 74:572-575 

carbonates 19:176 

carnegieite 31:75; 52:75 

celsian 51:47 

cesium fluogermanate 26:73 

chalcopyrite 57: 243-244: 58: 213 

chalcopyrite (high) 57: 246 

chlorophyll 58: 213 

Clay minerals 34:109 

clinoenstatite 58:195-198: 59:191 

clinoferrosilite 65: 285-290 

columbite 60:209-214, 224 

copper disulfide 69: 323-325 


Crystal structure (continued) 

covellite 28:79; 30:85 

cristobalite 24:68; 31:80, 85 

cuprous halides 21:140 

dickite 34:109 

digenite 54:137-138; 55: 204-205; 56: 245: 
57: 258; 58: 201-203 

diopside 58:193-197; 73:518-522 

dolomite 24:59 

elbaite 67: 221-222 

enstatite 75: 743-746 

epidote 66: 495-487 

ewaldite 68:288-290 

fassaite 76:512-515 

feldspar 53:117 

ferriannite 57:252-253; 60:214-215; 61:139; 
62:169-170; 64: 244 

ferrites 29:80 

ferrosilite 63: 237 

ferrous oxide 25:73 

glycine 37:133 

hexamine-cobalti-iodide 26:72 

hexamine-cobalti-perchlorate 26:74 

high pressure 76:504-505, 525-527 

high temperature 73:539-544; 74:569-572 

holmquistite 73:535-539 

hydrazine dihydrochloride 22:135 

hydroxyapatite 65: 293-294 

ilmenite 33:74 

iridium 22:147 


iron selenide (Fe,Se,) 58: 199-201 


iron Silicate spinel 76: 504-505 

Jadeite 62:173-174; 66:556 

Klockmannite 54:137-138; 55: 205 

krennerite 35:109-110; 52:85-86 

kyanite 63: 274 

lithium ferrite 31:76 

lithium iodide 23:58 

mackelveyite 67:218~219; 69: 309-311 

mackinawite 69: 318-322 

Magnesite 74:572-575 

melilite 51:45; 53:143 

Mellite 31:88 

mica 57:252-253; 62:165-166; 63: 228-232 

model 25: 76-77 

mullite 62:158-165; 63: 223-227 

muscovite 63:232-236; 65: 290-293; 66: 487-492 

newberyite 60: 224 

nickel nitrate hexammoniate 21:150 

nickel silicate spinel 76:504-505 

Olivine 69:302-305; 70: 221-225 

orthoferrosilite 65: 285-290 

paracelsian 51:44-45; 52:74-75, 92, 95 

Paragonite 63: 232-236 

periclase 20:168 

perovskite 76:516-519 

Phengite 66: 487-492 

pigeonite 58:193-197; 59:181; 66: 494-497; 
73: 525-531 

potassium 27:83 

potassium aluminate 34:105 

potassium ferrite 34:105 

potassium tetrathionate 37: 135-136 

protoenstatite 58:197~-198 


pyrite 30:84 

Pyroxenes 57: 249-252; 58: 192-198 
pyroxmangite 74:564-569; 77:850-853 
quartz 25:72, 74, 78; 64: 204-207 
relationship to chemistry 26:71 
relationship to compressibility 77: 849-850 
relationship to morphology 61:130-132 
rhodonite 74:564-569; 77: 3850-853 
richterite 70:150-153 

rubidium fluoride 23:58 

ruby 76:525-527 
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Crystal structure (continued) 


Sanidine 73:539-544; 74: 569-572 
Sillimanite 61:135-139; 62:249 
Silver arsenate 25:70 

Silver molybdate 21:150 

Silver oxide 21:143 

silver phosphate 25:70 

sodalite 32:68 

sodium aluminate 34:105 
sodium-calcium-orthosilicate 31:77-78 
sodium hydrogen acetate 21:150 
sonoraite 67: 223-224 

Spinel 30:94; 69: 305-306 

Spinel-type compounds 31:82 

sulfides 59:168-172 

summary of existing data 22:139 
sylvanite 36:129; 40:53; 52:85-86 
tellurides 36:119 

tenorite 32:72 

titanates 33:74 

tourmaline 62:166-169; 65:299; 67:221-222 
treatise 24:57~58 

triphylite 68: 290-295 

variations with temperature 31:81-82 
vivianite 36:128 

vogtite 32:69~70 

zine bromate hexahydrate 21:150 
zircon 27:81; 73:544-547 


Crystal structure (high-pressure) 


argon 79: 348-351 

forsterite 79: 364-367 

manganese difluoride 77: 841-842 
methane 79: 348-351 

neon 79: 348-351 


Crystal structure determination 


least-squares procedures 67: 216-217; 
74: 572-575 
procedures 20:168 


Crystallization 


basalt 35:106; 66:467-471; 72:647-656 
Fe-Ti oxides 73:341 

gravity settling 14:151-154 
iron-bearing systems 63:133~-135 
layered intrusions 73:313 

Magma 14:159, 166-167 

minerals 43:21-22 

nepheline 35:107 


Crystallization sequence 


volcanic rocks 64:72-82 


Crystallographic research 


Goldschmidt, V. M, 32:59 


Crystallography 


elementary theory 31:83 
history 32:59~61 
instrumentation 36:119 
Mannoketoheptose 16:141 
methods 33:79 
projections 28:80 
variate equipoints 30:94 


Crystal growth 15:150-152; 18:161 
Cubanite 


identity with chalmersite 22:142 
Magnetic properties 70:302-303 
polymorphism 70:302~303 


Cummingtonite (see also Amphiboles) 


stability 54:117-118 


Cuprous halides 


crystal structure 21:140 


Cuprous sulfide 


specific heat 32:72-73 


Curie point 


pressure effects 40:45-46 
spinels 38:49 


Curtisite 


California 29:84 


Dacite 
analysis 68:177-1797 692255 
definition 68:180 
origin 71: 411-413 
oxygen isotopes 72:593-597 
petrology 69: 249-258 
Dahlite 
St. Paul's rocks 29:79 
Danburite 
melting 36:126 
Data file for igneous rocks 71; 489-495 
Daubrée 
capillary experiment 12:145 
Daubréelite 
high-pressure DIA 68: 277-278 
synthesis 67:197~198 
De Beers pipe 
kimberlites 76: 485~494 
De Paiva pipe 
kimberlites 73: 278-282 
Dec arbonation 
skarns 70:183; 71:427-435, 443-457 
Decarboxylation 
carbon isotope effect 60: 200-201 
Deep-sea cores 
age dating 71:563-564 
Deep Sea Drilling Project 
organic matter 71:584-596 
Deformation 
quartz 44:19-20 
rocks 2:180-181; 10: 225; 67: 251-254 
Dehydration 
minerals 13:148 
pollucite 39:52 
Density 
andesite magma 77: 675-677 
earth 23:59 
high temperature 11:99 
measurement 11:102-103; 38:45, 52-53 
measurement at temperature 12:144 
minerals 20:169 
rocks 11:99 
Density currents 
layered intrusions 77:717-725; 78: 450-461 
mantie 78: 450-461 
tectonics 78: 450-461 
Désirade ophiolite 
origin 7 2:616-623 
Deuterium 
acoustic velocity 79: 355-358 
fractionation 54:114 
Raman spectroscopy 79: 358-364 
refractive index 79: 355-358 
Devitrification 
glass 29:88-89; 30:93-94 
Dewar bottles 
thermal leakage 34:101 
Diamond 
carbon isotopes 60: 204 
compressibility 20:168 
failure at high pressure 76:645-650 
flow deformation 77:909~-913; 78: 669-676 
inclusions 66: 446-450, 498-502; 67: 130-135; 
68: 315-320 
meteorite 39:41-42; 39: 48 
synthesis 59: 47-48 
Diamond-anvil cell 
0.9 Mbar 75: 509-513 
1.2 Mbar 75:9324-828 
1.5 Mbar 76:644-645 
1.7 Mbar 77:904-913 
andradite 76:502-504 
Brillouin-scattering 79:411-415 
clinoenstatite 76:502-504 
eryogenically loaded 78:659-660; 79: 409-411 
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Diamond-anvil cell (continued) 
erystal-field spectra 70: 211-215 
design 74: 402~405; 76:645-650 
diopside 76:502-504 
enstatite 76:502-504 
fayalite 76:502-504 
grossularite 76: 502-504 
high-pressure apparatus 68: 255-256 
high-temperature single-crystal 78: 658-659; 
79: 406~409 
kyanite 76:502-504 
laser 74: 399-402 
Mossbauer spectroscopy 74: 405-410 
quenching experiments 76: 502-504 
Raman spectroscopy 78: 660-665 
Single-crystal x-ray 76: 655-656 
solubility experiments 70: 233-237 
wollastonite 76:502-504 
Diatremes 
garnet 73: 294-300 
pyroxenes 73: 294-300 
United States 73: 294-300 
Dickite 
crystal structure 34:109 
Differential thermal analysis 
glass 78:557-559 
high pressure 63:176-178; 64:197-199; 
65: 354-356; 66:442; 68: 276-278; 74: 413-415 
selenides 67:175-177 
solubility 74: 410-412 
sulfides 58:161-163 
Differentiation 
aplite 52:87 
basalt 69: 264~269 
Gefinition 37:105 
final products 69: 284-285 
layered intrusions 74: 492-500 
lunar recks 73: 454~457 
Magma 32:77; 33:71; 36:128 
Muskox intrusion 77: 743-751 
Silicate melts 14:159 
Diffraction 
automated x-ray 64: 204-207 
Diffusion 
argon into albite 69: 145-148 
between coexisting magmas 70: 105-108 
Ca in diopside 78:574-577 
cause of bimetasomatism 74: 417-424 
intergranular in Mg0/Si0., 78: 577-580 
lead 59:148; 60: 221 
melts (silicate) 20:170-171 
metasomatism 72:507-515; 74: 424-428; 
75: 759-764 
Mg/Fe in olivine 71:516-520 
olivine 73: 403-405 
S/Se in tiemannite 78:580-582 
thorium 72:586-588 
uranium 72:586-588 
zoning 73: 384-392 
Digenite 
crystal structure 54:137-138; 55: 204-205; 
56: 245; 57:258: 58: 201-203 
polymorphism 62: 247-248; 66:554 
stability 55:180 
twinning 57: 258 
Diopside (see also Augite; Clinopyroxenes; 
Pyroxenes; Systems with DI) 
aluminous 64:134-135 
analysis 67:210-215 
assemblage with spinel 64:100-103 
blue 70:120-122 
Ca self-diffusion 78:574-577 
chromian 70:118-122; 71:538-541 
coexisting with enstatite 76:550-553 
coexisting with plagioclase 72:502-507 


Diopside (continued) 
compositions 65: 252-260 
crystal-field spectra 71:538-541 
crystal structure 58:193-197; 73:518-522 
diamond-anvil cell 76:502-504 
electron microprobe analyses 68: 322-328; 
73:3 270-272, 279, 288-298, 519: 74:520-523, 
527; 75:525-530, 533, 535, 539, 543; 
78: 489-490 
enthalpy of melting 75:648-651 
exsolution 73: 392-399 
glass 78:547-551, 556 
glass structure 78: 526-537 
inclusions in diamond 67:133-135 
kimberlite 66:330-334; 68:324-329; 71: 362-373 
lherzolite 78: 488-490 
Melting 49:50; 50:47-48; 52:85; 57:173-174: 
60:117~+118, 124-125; 62: 245-246; 
69:170-175; 71:603~-607; 72: 457-464, 
708-710; 73:251-255; 74: 474-479; 
753 648-651 
nodule 73: 278-282, 285-294; 79:233, 296-299 
reactions with olivine 74:512-515 
REE fractionation with melt 73:547-551 
solid solution with forsterite 63:101~103 
Space group 24:66 
synthesis 7:105-106 
thermal vibrations 72:547-551 
U/Th diffusion 72:586-588 
U/Th partitioning 72:581-586 
Dip chart 13:148 
Discordant ages 
diffusion 59:148-158 
lead 60: 221 
Discriminant functions 
classification 63: 179-186 
petrographic applications 64:160-165 
Dissociation pressure 
measurement 14: 162-163 
Distribution coefficients 
Cs/K in sanidine 54:112-113 
T1/K in sanidine 54:113-114 
Dolomite (see also Carbonates) 
crystal structure 24:59 
metamorphism 70:178-188; 72: 457 
peridotite 75:636-639 
stability with water 62: 246 
Dravite (see also Tourmaline) 
stability 61:106-108 
DTA (see Differential thermal analysis) 
Dumortierite 
properties 25:76 
Dunite 
compressibility 25: 77-78 
lead isotopes 60:195-197 
origin 34:109-110 
South Africa 73: 285-294 
Earth 
age 63: 244-247; 64:167-1L77; 65: 424-425 
chemistry 20:165 
climate 4:181-185; 53171; 12: 292-293 
composition 24:66-67; 25: 74-75 
cooling history 61:168-172 
crust 23:62-63 
deformation 4:173-181 
density 19: 381-383;. 20: 412-425; 23:58-59 
element distribution 24:59 
evolution 73:510-518 
formation 3:233-254; 4:186; 5:167-170; 
24: 344-345; 25: 372-387; 26: 338-345 
gravity 26:73-74 
interior 19:374-383; 22:127-129; 26: 69-70; 
36: 126; 38:54 
magnetism 36: 120 
movements 25:77 
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Earth (continued) 
paleoclimates 22: 324-334 
primitive chemistry 65:358, 427 
rotation 5:170-171 
Shrinkage 19:367-374; 20: 412-425 
structure 21:359-362; 24:59; 47:47 
temperature 28: 77-78 
thermal history 48:53 
Earthquakes 
characteristics 29:438; 30: 486-488 
Chile 22: 368-369 
Echellite 
Ontario 20:163 
Echinoderms 
x-ray diffraction 68: 296-297; 69:312-314 
Eclogite 
age dating 73:575-576 
formation from garnet Lherzolite 73: 266-269 
kyanite stability 71: 426-427 
lead isotopes 60:195-197 
Melting 62: 76-77; 74:518-519; 77:797-801 
Norway 73:575-576 
occurrences 62:67 
phase equilibria 58:89-94 
radioactivity 62: 247 
relationship to basalt 60:108-110; 73: 263-269 
transformation from basalt 63:108-114 
transformation to basalt 66:555 
Edenite 
Synthesis 53:110 
Egypt 
stone artifacts 22: 146 
Elastic properties 
minerals 51:60; 53:139 
Elastic waves 
rocks 28:77 
Elasticity 
basic rocks 29:79 
carbonates 4:230: 7: 205-206 
measurement 3:80; 4: 221-223: 5:175-176; 
6:192-193: 8:226; 38:54 
metals 11:103-104 
peridotite 31:75 
rockS 5:174-175; 6:191-192: 9:224; 10: 225; 
31: 67-69; 34:101 
Elbaite 
crystal structure 67: 221-222 
Eldora stock 
age dating 63: 253-256 
Electric-field gradient 
garnets 72:576-578; 75: 735-741 
oxygen 71:500-504 
spodumene 70: 227-229 
Electrical conductivity 
chloride solutions 78:591-596 
glass 34:105 
high pressure 72:552-564; 75: 824-827 
Magnesiowustite 72:554+557 
mantle 72:557-564; 73:514-518 
Olivine 58:187-189; 72:552-554 
peridotite 76: 416-419 
solutions 30:96 
system CaCl 5-H,0 78: 591-596 


system MgC1.4-H50 78: 591-596 


Electrical properties 
glass 32:79 
techniques 37:118-120 
Electron diffraction 
Sillimanite 73: 444-448 
Electron microprobe--Analyses 
agglutinate 74:593 
analcime 73:354 
augite 72:482, 657; 76:501; 78: 465 
basalt glass 71:397-398 
biotite 76:605 


Electron microprobe (continued) 

bronzite 70:141 

Cascades rocks 76: 477 

chromite 68:322-323; 71:390; 72:485; 77: 746 

clinopyroxene 72:626-628; 75:566, 571-572, 
586-587; 76: 589 

diopside 68:322-328; 73:270-272, 279, 
288-293, 519; 74:520-523, 527; 75:525-530, 
533, 535, 539, 543; 78: 489-490 

enstatite 68: 322-323; 73: 270-272, 288-294; 
74: 520-523, 527; 75:525-530, 533, 535, 539 

fassaite 73: 488-489 

feldspar 69: 274-278; 73:355 

forsterite 73: 270 

gabbro 77: 740 

garnet 71:365-367, 380, 383; 73:270-272, 279, 
288-298; 74:520-523, 530-531; 75:525-530, 
533, 535, 539, 543, 572, 712; 76:578-579, 
589, 605; 78: 490-491 

glass 72:632, 657; 73:246, 457, 464, 603-605; 
74:594: 75:680; 76:555; 77: 857-858 

hematite 77:919 

hyalophane 73:355 

ilmenite 70:136; 71:366-367, 380, 383; 
73: 282, 293, 346; 74:530-532; 75:539, 543; 
77: 867~868, 871, 877, 919; 78: 494-495 

kalsilite 77: 763-764 

komatiite 76:595 

lava 72:486-487; 76: 456 

lunar glass 72:632, 657 

lunar Minerals 69: 216-243; 72:624-628, 645, 
657 

magnetite 77:877; 78: 477-478 

melilite 73: 360-363; 75:590; 76: 478 

metamorphic rocks 69: 290-294 

Mica 77:810; 78: 470-474 

modal analysis 72:699-701 

nepheline 77: 762-763, 766 

nodules 78: 499 

olivine 70:141; 73: 283-284, 288-295; 
74: 520-523, 530-531; 75:525-530; 533, 535, 
630; 76: 485-493, 555, 559, 566-567, 
578-579; 77:746; 78: 465 

orthopyroxene 72:538, 657 

oxides 69: 278-284 

oxides (Fe-Ti) 70:161 

Pargasite 70:141 

perovskite 77:874; 78:573 

phillipsite 73:356 

phlogopite 74:530-532; 76: 534-538 

Pigeonite 72: 536 

Plagioclase 71:401-402; 72:574, 645, 657; 
76: 501 

pseudobrookite 73: 346 

pyroxene 66:327-330; 67:83-86; 69: 270-27 4; 
70:136; 71:365-367, 380, 383, 389-400, 
460-461; 74:530-532; 76: 499-501, 555, 
578-579; 78: 465 

pyroxferroite 70:134 

pyroxmangite 74:562 

rhodonite 74:562 

richterite 68: 322-323 

rutile 71:380; 74: 530-532 

silicate liquids 71:358, 360, 393 

sillimanite 73: 445 

sphalerite 77: 882 

spinel 70:141; 71:399, 474-480; 73: 323-325, 
332, 346; 75:680; 76:566-567; 77:873, 884; 
78: 494, 497 

sulfides 63: 214-216; 77: 878 

symplectite 74:596~-597 

titangrandite 75:712 

titanite 73: 347 

tourmaline 67: 219-221 

volcanic rocks 69: 251-256 

wonesite 77:810 
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Electron microscope--Operation 
automation 70: 269-275; 71:598-600; 72:699-701 
data reduction 67: 210-215; 69:294; 71: 600-603 
Electron paramagnetic resonance 
basalt glass 73:495~496; 75: 753-756 
Gd in garnet 78: 568-572 
Magnesiowlistite 75: 753-756 
Empressite 
formula 56: 250 
Engels copper deposit 
California 29:86; 31:77 
English River gneiss 
age dating 74: 623-625 
Enstatite (see also Pyroxenes; Systems with EN) 
aluminous 59: 49-52; 63:157-165; 71: 424-426 
assemblage with nepheline 64:109-112 
coexisting with diopside 76:550-553 
crystal structure 75: 743-746 
diamond=anvil cell 76: 502-504 
effect of Ca substitution 75: 743-746 
electron microprobe analyses 73: 270-272, 
288~294; 74:520-523, 527; 75:525-530, 533, 
535, 539 
geotherm 72: 442 
inclusions in diamond 68: 315-320 
inversion to clinoenstatite 64:117-120 
kimberlite 71: 376 
Therzolite 74:525-528 
liquidus with forsterite 73: 248-251 
melting 60:115-117; 61:108-112; 62:118-119; 
63: 278-279; 67:154-158; 72: 457~464; 
73s 251-255 
microprobe analyses 68: 322-323 
nodules 73: 285-294; 79: 299-301 
optical properties 22:139 
polymorphism 58:197-198; 61:194; 63: 278-279: 
66: 369-370 
stability of aluminous 71: 424-426 
Stability with anorthite 63:112-114 
En thalpy 
diopside-anorthite 74:517-519 
melting 74:515-519 
olivines 74:517-519 
Epidote 
crystal structure 66: 485-487 
relation to ardennite 64: 209-210 
Epimerization 
organic matter 71:596-598 
Equation of state 
hydrogen 66: 539-541 
pressure 58: 216-217 
Equilibria 
fluids 5:171-172 
heterogeneous 21:144-145 
reactions involving volatiles 61:82-85 
strain effects 16:149 
theory 17:128 
Esters 
chromatography 72:687-689; 73:592; 76: 628 
Ethanol 
infrared spectroscopy 79: 415-417 
Ethylene glycol 
energy-volume 40:51-52 
solution properties 39: 38-39 


Etna 

lavas 25:82 
Eucryptite 

stability 66: 370-374 
Europe 


geological studies 4:194-203 
laboratories 4: 229-230 

Europium 
crystal chemistry 77: 677-682 
Mossbauer spectroscopy 77: 677-682 
silicate melts 77:677-682 
valence in silicates 77: 677-682 


Eutectic 
definition of 29:82-83 
feldspar-silica 66: 480-484 
Ewaldite 
crystal structure 68: 288-290 
Exsolution 
bornite 61:155-157, 159-160 
diopside 73: 392-399 
feldspar 73:399-403 
pyroxene 66: 353-359; 67: 83-86; 74: 433-436 
spinodal decomposition 73: 396-403 
textures 61: 155-157 
Extraterrestrial life 
probability 60:208, 224 
Fabric analysis 
tectonite 35:103-104 
two-dimensional 49:59 
Fallout 
radioactivity 58:178-181; 59:178 
Fassaite | 
absorption spectra 76:515-516 
Allende meteorite 73: 488-492 
compressibility 76:512~515 
crystal-field spectra 73: 488-492; 75: 701-705 
crystal structure 76:512-515 
electron microprobe analysis 73: 488-489 
meteorite 76:512~516 
Fatty acids 
biogeochemistry 61:179 
carbon isotopes 61:187-190 
chromatography 64: 220-223; 67: 201-203 
from kerogens 64: 218-220 
Green River shale 64: 220-223 
sedimentary rocks 61:181~184; 64: 243 
sediments 67: 201-203 
x-ray diffraction 24: 68-69 
Faults 
role in magma generation 70: 229-233 
Fayalite (see also Olivine; Systems with FA) 
compressibility 31:75 
diamond~anvil cell 76: 502-504 
high PT experiments 74: 399-402 
high-pressure optical properties 68: 255-256; 
71: 520-527 
melting 65: 227-230 
powder x-ray diffraction 53:119-120 
Stability 66: 402-403 
Fe/fTi in basalt glass 
charge transfer 72:629-631 
Feldspar (see also varieties) 
action of hot water 55:225 
age dating 57:177-180; 58:171-178; 
59: 155-156; 61:173-176; 62: 224; 
64:167~171, 247-248 
alteration 75: 767-771 
aventurine 14: 169 
barium plagioclase 33:70-71 
basalt 69: 274-278 
classification 53:114 
Colorado 62: 249-250 
crystal structure 53:117 
electron microprobe analyses 69: 274-278; 
733355 
exsolution 73: 399-403 
glass 67:126-130; 68: 336~339 
granite 50:37-39, 41-42; 51: 47-49; 
53:135-137; 61: 126-128 
high temperature 51: 46 
igneous rocks 67:101-130 
iso-orthoclase 32:79 . 
lattice deformation 72:569-573 
lunar minerals 73: 473~477 
Madelung constants 70: 226 
melting 4:226-227; 49:37-41 
optical properties 5:181; 14:169; 31: 76-77; 
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Feldspar (continued) 
50: 34-36, 60-61; 51: 49-51; 52:92 
phase equilibria 49:37-41; 57: 212-213; 
58: 118-121; 64: 246 
phase transition 59:173-174 
polymorphism 33:72 
potassium-argon 54:145-146; 55: 162-166 
properties 33:70-71; 57: 206-209 
rubidium-strontium 54:146~147; 55: 162-166 
scope of investigations 50: 34-45 
soda anorthite 9: 92-93 
stability 48: 35-40 
staining 51:61 
strain energy 73: 399~403 
ternary 55:190-194; 56: 206-213 
ternary liquidus 50:63 
thermochemistry 52:90 
twinning 52: 88-89; 53:144 
Virginia 32:79 
volatiles in melt 74: 454-468 
x-ray diffraction 50: 34-37, 60-61; 51: 49-51 
Feldspathoids (see also species) 
phase relations 53:118 
volatiles in melt 74: 454-468 
Ferriannite 
crystal structure 57:252-253; 60: 214-215; 
61:139; 62:169-170; 64: 244 
Stability 58:132-133; 62: 249 
Ferric iron 
crystal-field spectra 71:531-534 
in Harker diagrams 61:119-121 
Mossbauer spectra 71: 534-538 
pyroxenes 71:531~-534 
Ferric oxide (see also Systems with Fe.03) 
Magnetic 25:72 
Ferrites 
crystal structure 29:80 
Ferromagnetic resonance 
iron 75:515-520 
Ferromagnetism 
pressure effects 39: 46 
Fer ropseudobrookite 
Méssbauer spectroscopy 74:585-590 
synthesis and stability 64:144-148; 68:247-249 
Ferrosilite 
eryStal structure 63:237 
Kenya 35:103 
Madelung constants 70:226 
polymorphism 64:148-150, 202-204; 66:557; 
67:86-88 
properties 58:212; 62:91-92 
stability 63:174-176; 64:148-150 
synthesis 63:277 
term proposed 31:81 
Ferrous iron 
in Harker diagrams 61:119-121 
role in silicates 31:69-74 
Ferrous oxide (see also System Fe-O) 
erystal structure 25:73 
Fibrolite (var. sillimanite) 
properties 73:444-448 
Field geology 
linear features 41:35; 42:28 
Metamorphic rocks 52:84-85 
Fig Tree shale 
alkanes 64:216-218 
Finland 
age dating 61:178-179, 197-198 
Basement complex 59:154-156 
granite 37:134 
metamorphic rocks 57:179-180 
Precambrian 62:222-227; 66:553-554 
Fission track mapping 
uranium 71:548-553 
Flow deformation 
diamond 77:909-913; 78:669-676 


Fluid inclusions 
geothermometry 46: 39-40 
structural petrology 49:55-56 
Fluid pressure 
metamorphism 59:58-63 
Fluids 
equilibria 5:171-172 
geological importance of 2:178-180 
hydrothermal 76: 598-601 
metamorphism 75: 764-771; 76:607~613; 
783 608-611 
ore formation 39:51-52 
system Fe~O-H-S 76: 601-603 


Flume 

design 77:717-720; 78: 450~461 
Fluorescence 

analysis of organics 72:701-704 
Fluorine 


influence on skarn facies 71: 443-450 
ocean-bottom sediments 39: 48 
role in silicates 67:170-175 
volatile in rocks 34: 98-100 
Fluorite 
Optical standard 10:106 
Fluoroamphibole 
Stability 53:110~111 
synthetic 34:109 
Folds 
Gisplacement 66: 536-539 
drag 67: 258-265 
flexural 67: 254-258 
geometry 65: 387-410 
migmatite 67: 256 
origin 65: 387-410 
Slip 65:387-410; 66: 536-538 
structural geology 67: 251-265 
superimposed 65: 387-410 
Food webs 
isotopic tracing 79: 388-391 
Foraminifera 
Organic matter 71: 596-598 
Forsterite (see also Olivine; Systems with FO) 
crystal structure (high-pressure) 79: 364-367 
electron microprobe analysis 73: 270 
liquidus with enstatite 73: 248-251 
melting 62:119-121: 63:277; 67:153-155; 
72: 495-497; 73: 251-255 
powder x-ray diffraction 53:119-120 
reaction with anorthite 64:89-94 
solubility constants 73: 380-384 
solubility of calcium 77: 713-717 
Stability with anorthite 63:109-111 
thermal vibrations 72:547-551 
Fossil bone 
collagen 77: 891-895 
Fossils 
amino acids 64: 223-232; 65: 362-364; 
66: 526-528; 67: 205~210; 73:576-581, 
595~600; 74:612-617 
biogeochemistry 65:358-372: 73: 576-600 
hydrocarbon 67: 203-205 
metamorphic rocks 77: 826-830 
organic chemistry 53:97-101; 75: 806-813; 
76: 625-631 
organic matter 54:107-109; 56: 250 
oxygen isotopes 77: 826-830 
proteins 74:609-612 
wood 67: 203-205 
Fourchite 
Antarctic 37:123 
Fourier series 
summation methods 41: 34-35 
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Fractionation (see also Partitioning) 
basalt 66: 467-471 
hydrogen isotopes 79: 388-394 
igneous rocks 70:112-118 
isotopes 60: 201-207 
mantle 74: 465~468 
oxygen isotopes 79: 328-332 
pyroxenes 63:114-121 
Rayleigh-type 76:539-541 
Rb/Sr 67: 231-233 
REE 75: 675-678 
Sanidine 70: 108-112 
sulfur isotopes 67: 192-197 
Frank Smith pipe 
kimberlite 73: 282-294; 77:866~870; 78: 488-492 
Freezing-point depression 
measurement 14:160 
French River (Ontario) granite 
age dating 66:528-536; 71:566-571; 72:602-610 
Friction 
solid-media apparatus 73:606-609 
Fugacity 
control 67:170-175 
definition 30:99-100 
oxygen 65: 279-283 
oxygen buffers 55: 158-161 
Fumaroles 
gas composition 48: 46-48 
Guatemala 39: 44 
Minerals 48: 46-48 
sublimates 37: 109-110 
temperature 39:53 
Valley of Ten Thousand Smokes 24: 56-57; 
29: 79-80; 61:201 
Furnace 
controller 78: 679-682 
design 60:120-125 
Micro 24:67 
miniature 30:86 
solid-media apparatus 75: 832-833 
steam-quenching 46: 30 
temperature control 17:133-134 
vacuum 14;162-163 
Gabbro 
Australia 67: 247-250 
electron microprobe analysis 77: 740 
melting 70:112-118 
Mount Bohemia, Michigan 9:92 
Gadolinium 
garnet 78:568~572 
Galapagos 
basalt 79: 285-287 
igneous rocks 27:83 
volcanic rocks 78: 475~481 
Galena 
age dating 56:169 
Gallium oxide 
heat of solution 50:58 
Galvanometer 
design 5:184; 6:86-87: 9:98: 31:82-83 
instability 13:155 
Garnet websterite 
phase equilibria 73:240-244 
Garnets (see also species) 
coexisting with pyroxene 72: 447-448, 523-534; 
73: 269~28 2 
crystal chemistry 74:579-585; 75: 705-711, 
720-730 
diatremes 73: 294-300 
eclogite 58:89~94 
electric-field gradients 72:576-578; 
75: 735-741 
electron microprobe analyses 71: 365-367, 380, 
383; 73:270-272, 279, 288-298; 74:520-523, 
330-531; 75: 525-530, 533, 535, 539, 543, 
572, 712; 76:578-579, 589, 605; 78: 490-491] 


Garnets (continued) | 
Fe/Mg partitioning with biotite 76:579~581 
Fe/Mg partitioning with pyroxene 75:571-574 
gadolinium 78: 568-572 
inclusions in diamond 66: 448-449; 67:132; 
68: 316-320 
kimberlite 71: 369-370, 373-378 
lherzolite 78: 490-491 
Mn/Ca/Mg/Al 76: 572-579 
Mossbauer spectroscopy 73: 429-436; 
74: 575-579; 75: 705-711, 720-730 
neutron diffraction 74:575-579 
Nevada 42:28 
nodule 72: 471; 73: 278-283, 285-294 
nuclear quadrupole resonance 75: 735-741 
order-disorder 74:579~585 
oxidation state of Fe/Ti 75: 720~735 
paragenesis with cordierite 58:112-113 
partitioning of boron 72: 588-593 
partitioning of REE with vapor 77: 689-695 
partitioning of Ti/Al 71:378-384 
phase equilibria 62: 243-244; 67:139-153 
potassium 68: 235-236 
properties 36:130; 59: 72-84 
reaction with sulfides 70: 292-29 
REE 72:576-578; 75: 735-739; 76: 588-594 
REE partitioning with melt 75:659-662; 
772 682-689 
Scotland 73: 433-436 
skiagite molecule 73: 433-436 
solid solutions 59:72-84 
Stability 49:50-51; 58: 106-113 
Stability of Ti 75: 711~720 
stability with cordierite 71: 418-421; 
72: 515-518 
synthesis 53:120-121 
titanium 67:139-153; 73: 426-433; 74:575-579; 
75: 705-735 
Gas chromatography 
hydrocarbons 79: 384-388, 394-403 
Gases 
addition to sealed capsules 73:605-606 
adsorption 60: 205-207 
solubility of solids 56: 251 
volcanoes 12:145-146; 15:141-143; 48: 46-48 
Gastropod 
x-ray crystallography 69:313 
Gedrite 
crystal-field spectra 73: 500-502 
stability 66: 388-389 
Gehlenite (see also Melilite; Systems with GEH) 
melting 73: 440-443 
properties of 7:105 
Gel 
preparation 71: 614-615 
Geobarometry 
arsenopyrite 59:127-130 
calcium in olivine 77:713-717 
Fe-Ti oxides 62:60-66 
garnet-pyroxene 72:527-534; 73:269-273 
sphalerite 77:880-886 
Geochemistry 
amino acids 63:274 
isotopes 57:184-189 
kerogen 58:181-185 
problems 20:166-167 
Geochronology (see Age dating) 
Geography of volcanoes 36:131 
Geology 
China 3:118, 275-291; 4:192-193; 5:172; 25:79 
fundamental problems 2:261-270; 3:117-118, 
195-254; 4:171-185; 5:166-172; 6:190; 
72:204-205; 8:224-226; 9:222; 10:224; 
11:258; 12:212-213; 13:356-357; 14:368;7 
15:358-359; 16:307-319; 17:297-298; 
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Geology, fundamental problems (continued) 
18: 343-345; 19: 366-383; 20: 412-425; 
21: 359-365; 22:324-334; 23: 270-282; 
24: 344-345; 25:372-387: 26: 338-345; 
27: 362-363 
Grand Canyon 32: 305-306; 33: 284 
Katmai volcano 33:63-67 
nature of research 47: 27-29 
New York 35:107-108 
San Ambrosio 24:59~-60 
San Felix 24:59-60 
West Indies 13:358-360; 14: 368-373; 15: 359; 
16: 319; 18: 345-346 
Geophysical Laboratory 
administration 1:39-41, 49-51 
construction 1:35-38, 49, 53-57; 2:185~194; 
6: 79~83,plate 
cost 1:42-43, 51; 2:184 
establishment 1:44-70; 2:173-201; 6:79 
high-pressure research 24:51-53 
history 10:88-91; 26:63-66; 52:94; 
68: 278-283; 69: 314-315 
lunar research 69:135-136 
new directions 45:23-34; 46: 27 
objectives 72: 418 
scope of research 2:178-184, 195-201; 
6: 83-84: 7:97; 8:97-99; 9:87-91; 10: 88-91; 
13: 134-135; 16:133-140; 20:157-159; 
27: 71-80; 34:93; 35:97; 36: 109-110; 
37: 106-107; 38:33-36, 50; 39: 29-33; 
40:35-36; 45: 23-34; 47:27-29; 49: 27-31; 
50: 33-34; 51: 35-37; 53:95-97; 54: 95-96 
site 6:79 
war effort 17:127: 18:153, 173; 19:159-160; 
40:49; 41: 29-30; 42:27; 43:21; 44:19; 
45:23; 46:40: 47:48 
Geophysics s 
bibliography 3:81-82; 4:86; 5: 45-52 
unsolved problems 47: 47 
Georgian Bay 
age dating 69: 337-341 
Geotherm 
Africa 75:521-538 
calculated 59:144-147 
crust 60: 187-190 
enstatite 72: 442 
estimation 60:185-190 
inflected vs. noninflected 75:521-546 
inflection 72: 433-435 
Mantle 74:525; 78: 488-492 
measured in bore-hole 15: 158 
measurement 3:120, 259-267 
Ohio 12: 136 
pyroxenes 72: 431-445 
terrestrial 61:168-172 
Geothermal phenomena 
Yellowstone Park 34:93-97, 110-111; 35:104 
Geothermal sources 
Yellowstone 28:78; 29: 76-79 
Geothermometry 
calculations 59:144-147 
Fe-Ti oxides 62:60-~-66 
fluid inclusions 46:39-40 
garnet-biotite 76:579-581 
garnet-pyroxene 72:527-5343 73:269-273 
ores 58:157-160 
quartz 8:103-104 
Sulfides 58:215 . 
Germanium 
coordination in glass 77:665-672 
Germanium dioxide 
glass 77:665-674 
melt viscosity 77:672-674 
Raman spectroscopy 78:640-645; 79:369-374 
solubility by steam 53:122-123 


Geysers 
Iceland 39: 49 
Gillespite 
high pressure 72:564-567; 74: 408-410; 
75: 756-759 
Mossbauer spectroscopy 75: 756-759 
optical absorption 72: 564-567 
polymorphism 75: 756-758 
Glacial geology 
Iceland 93:101 
Glass (see also Magma; Melts; Optical glass) 
Glass 
albite 78: 556-559 
ancient 28:82 
annealing 21:138; 32:74-75; 34: 108-109; 
68: 336-339 
anorthite 77: 864-866 
Apollo 14 71: 480-489; 73: 457-459 
Apollo 15 71: 480-489 
basalt 25:77~-78; 73:492-496; 74: 557-559; 
75: 515-520, 688-695, 753-756; 79: 285-287 
composition 35:106 
compressibility 31:75 
corrosion 24:62 
crystal-field spectra 71: 487-489; 72:629-631; 
73: 492-496; 77: 855-866 
decomposition 26: 75-76 
devitrification 29: 88-89; 30:93-94; 31:86 
diopside 78:547-551, 556 
DTA 78:556-559 
electrical conductivity 34:105 
electrical properties 32:79 
electron microprobe analyses 72:632, 657; 
73: 246, 457, 464, 603-605; 74:594; 75: 680; 
76:555; 77: 857-858 
feldspar 67:126-130; 68: 336-339 
flow 52:86 
formation 32:74 
germanium dioxide 77: 665-674 
Highland basalt 73: 457-459 
impurities 20:163; 21:138 
Luna 24 77: 855-866 
lunar regolith 74:593-598 
Manufacture 33:74-75; 34:107 
MSssbauer spectroscopy 78: 511-526 
NaAlSi.0, 77:658-662 


network structures 78: 506-511 

Optical absorption 72: 637-638, 656-662; 
75: 688-695 

optical properties 33:69-70; 36:124; 
55: 195-197 

orange lunar 72: 631-638 

Peru 68: 339-342 

plagioclase 55:195-197 

properties 30:89-90; 31:87-88; 33:78; 37:127; 
40:36, 49; 54:150 

Pyrex 34: 108-109 

Raman spectroscopy 77:649-672; 78:502-556, 
680; 79: 322-326 

refractive index 98:104 

shocked feldspar 68: 336-339 

soda-lime-silica 25:72; 30:89-90; 31:96, 
87-88; 32: 65-67 

sodium disilicate 78:547-551 

sodium metasilicate 78: 547-551 

sodium trisilicate 78: 556-559 


strain measurements 13:154 
structural role of co. 78: 532~542 


Structure 77:649-672; 78:502-559; 79: 310-313 
system Na,0-Ca0-MgO-Al403-Si0, 78: 502-511 
system Na,-Si0, 773 649-652 

system NE-Si0, 77: 652-658 

thermal expansion 20:171-172 

trimethylsilyl derivatives 77: 662-665 


weathering 19:169 
xoray diffraction 25:72 
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Glass structure 
akermanite 78:526-532, 537 
diopside 78: 526-537 
melilite 78: 526-537 
Glass transition 
pressure dependence 78: 556-559 
Glassware 
surface 20:171 
Glaucophane 
Stability 54:118-119; 56: 228-230; 57: 202-204; 
58: 126? 61:197 
Glenarm series 
age dating 64:174-176 
Glue 
litharge-glycerin 16:143 
Glycine 
crystal structure 37:133 
Glycol solution 
sodium bromide 40:53-54 
Gneiss 
age dating 57:177-181; 58:211; 59:152~158; 
62: 218-229, 242 — 
Baltimore 58: 211 
New Jersey 13:148-149 
scotland 59:181 
Washington 71:576-578 
Gnomonic projection 31:84 
Goethite 
erystal-field spectra 73: 502-507 
Stability 30:90 
Gold 
California 40: 46 
diffusion of hydrogen 76: 662-664 
Goldschmidt, V. M. 
crystallographic research 32:59 
Goniometry 
crystal grinding 13:154 
heating stage 12:137, 147 
quartz 12:147 
Goodchild, W. H. 23:62 
Gothard massif 
age dating 63: 247-250 
Gough Island 
age dating 63:241-244; 64: 245 
volcanic rocks 65: 262-266 
Grain size 
thin section 49:57 
Grand Canyon 
geology 32:305-306; 33:284 
Grandite 
optical properties 73: 426-433 
properties 73: 426-433 
Granite 
age dating 52:83-84; 53:104-106; 55: 163-164; 
57: 256? 58: 211; 59:152-158; 60: 220; 
62: 218-229, 242; 65: 379-386; 66: 528-536, 
953; 67: 224-230;. 68: 311-314; 69: 337-341; 
71:3 566-571; 72:602-61o0 
alkali feldspar 54:123 
Bullfrog 53:137-139 
Carnmenellis 53:130-134 
chemical analysis 49: 58 
Classification 56: 250 
Colorado 55: 227 
compression 10: 225 
equilibrium with water 46: 29 
feldspar 50:37-39, 41-42: 51: 47-49; 
53: 135-137; 61: 126-128 
Finland 37:134 
fluid interaction with sediments 75: 764-771 
Gl standard 62:155-156: 67: 239-241 
homogeneity of. 48: 46 
hornblende-biotite 61:128-130 
magma 30:98-99; 52: 49-50 
Maine 60:167-169; 61:123-130; 75: 764-771 


Granite (continued) 
Melting 30:75-78; 31: 79~80 
Microcline 52: 46 
Mineralogy 51:62 
modal analysis 52:45; 53:130-134, 137-139; 
54: 102-107; 55: 224 
modal composition 50: 41-44 
New England 51:62 
North America 66:553 
Ontario 58:176-177; 65:379-386; 72: 602-610 
origin 52:50-53; 58:212 
petrofabric 54:103~107 
phase equilibria 66: 477-478 
Precambrian 56:165-168 
radioactivity 47:49 
radium 27:84-85; 28:79; 30:88; 37:134 
reference samples 67: 239-241 
Spain 26:70 
Stone Mountain 27: 84-85 
two mica 61:128-130 
United States 30:88 
variety rockallite 13:146 
Wl 67: 239-241 
Washington, D.C. 21:137 
Westerly 53: 130-136 
Granite problem 
evidence 47:49-50; 53:144 
Granulite 
garnet stability 71:426-427 
Lapland 52:88 
Graphite 
Adirondacks 63: 265-267 
carbon isotopes 63: 265-267 
equilibrium in C-O system 76: 448-454 
thermal expansion 11:106 
Graphitization 
carbon isotopes 76: 623-625 
Gravity 
Arizona 65: 414-415 
earth 26:73-74 
measurement 21:134; 36:122-123; 37:121-122, 
136; 38: 45-46; 39:43, 45; 40: 47-48, 55 
moon 26: 73-74 | 
Submarine S-21 28:69, 73-77; 30:89 
Gravity settling 
erystallization 14:151-154 
Great Basin 
Pleistocene history 22: 323 
Great Dkye complex 73: 311-312 
Greece 
excavation 23:59 
Solfatara 23:65 
volcanoes 25:71 
Green River formation 
carbon isotopes 62: 232-234 
fatty acids 64: 220-223 
Minerals 57:181~184; 58: 215 
Organic material 58:185 
Greenland (see also Skaergaard) 
igneous rocks 70:112-118; 71:583-584 
pyroxenes 71: 528-538 
Greenstones 
Archean rocks 68:315 
Grenada 
igneous rocks 73:553-560 
Grenville province 
age dating 65:379-386; 66: 528-536; 
67: 224-230; 68: 307-314; 69: 337-339; 
70: 239-240; 72:602-610; 73:569-575 
metamorphism 68: 307-314 
Grossularite (see also Garnets; Systems with GR) 
high-pressure study 76:502-504 
Stability 49:50-51, 57-58; 58:107-113; 
65: 236-238; 73: 411-426 
synthesis 53:121 
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Grtinerite 
Madelung constants 70: 226 
Massachusetts 34:109 
Guatemala 
volcanic rocks 46:35~-36; 47: 42~-43 
volcanoes 38:47-49; 39: 42-45; 40:55; 
47: 42-43; 48: 46-48 
Gulf of Mexico 
Organic matter in sediment 73:581-595 
Gunflint chert 
amino acids 67: 208-210 
Gypsum 
solubility 70: 233-236 
Haplogranite 
synthetic 50: 43-45 
Harker diagrams 
analysis of variables 66:505-510, 554 
correlation 60:161-165 
treatment of FeO and Fe,0, 
variance 61:118-119 
vOlcanic rocks 63: 276 
Harzburgite 
anomalous 73: 292-294 
nodules 75:535 


61: 119-121 


Hausmanite’ 

Stability 79: 345-347 
Hauyne 

composition 31:87 
Hawaii 


Aa 22:146-147 
augite 21:138 
igneous rocks 22:139-140, 142-143, 146-147; 
25:80; 27: 83-84 
lava 62:83~-84;: 76:456, 471 
Olivine 28:78 
Pahoehoe 22: 146-147 
stone artifacts 22:146 
volcanic rocks 30:94; 64: 72-75 
volcanoes 12:127-129; 13:141; 18:153-155, 
171; 19:162-166, 174; 21:138; 22:130-131, 
141-142; 23:59; 37:135 
Heat capacity 
minerals 41:32 
Heat flow 
Arizona 64:150+153; 65: 414-415 
Austria 60:186-187; 61:194 
differentiated earth 60: 224 
terrestrial 61:168-172 
variation 60:186 
Heat of formation 
Silicates 52:71-72 
Heat of fusion 
albite 39: 41-42 
Minerals 41:32 
Silicates 37:134-135 
Heat transfer 
Mantle 72: 561-564 
Heats of solution 
Minerals 48: 49-50, 53 
Heaz lewoodite 
polymorphism 64:199 
Hebrides 
vOlcanic rocks 64:75; 65: 260-262 
Hedenbergite {see also Pyroxenes; Systems with 
HD) 
solid solutions 65: 232-234: 66: 359-363 
thermal vibrations 72:547-551 
Heimaey lava 
oxygen isotopes 72: 597-598 
‘Hematite (see also Systems with Fe.0 ) 
electron microprobe analysis -q7¥9i9 
in glass 21:138 
interaction with Cl” solutions 78: 602-606 
Mossbauer spectroscopy 76: 522-525 
polymorphism 76:522-525 


Hematite (continued) 
solid solution 77:917-922 
solid solution with ilmenite 62:60-66; 69:202-207; 
76: 581-584 
solvus with ilmenite 70:164 
stability 30:90 
synthesis 18:169 
zonal growth 16: 147 
Hercynite 
solid solution 57: 209-210 
solid solution with magnetite 58: 214 


Herzenbergite 

synthesis 62:215 
Heterogeneity 

in erystals 67: 219-221 
Hewettite 


Peru 13:144-145 
Hexamine-cobalti-perchlorate 
crystal structure 26:74 
Hexamine-cobalti~iodide 
crystal structure 26:72 
High pressure (apparatus; see also Diamond~anvil 
cell) 
Brillouin scattering 79: 355-358 
calibration 74: 399-402; 76: 650-654 
charge~transfer 73:507-510; 74: 559-561 
ecrystal-field spectra 68:253-256; 70: 211-215; 
71: 487-489, 520-524: 73:337~-339, 489-492, 
502-510; 76: 505-508 
crystal structure 76:504-505, 525-527 
DTA 632176-178; 64:197-199; 65: 354-356; 
66: 442; 68: 276-278; 74: 413-415 
electrical conductivity 72: 552-564; 
75: 824-827 
experimental petrology 63: 147-178 
geological research 63: 279~280 
history 24:51~53; 65: 199-200 
infrared spectroscopy 79: 415-417 
MGssbauer spectroscopy 74: 405-410, 551-555; 
75: 756-759; 77: 830-835; 78: 625-626; 
79: 37 4-376 
optical absorption 71:524-527; 72:552-567; 
74: 559-561 
Raman spectroscopy 78: 636-649, 660-665; 
79: 358-364, 367-369 
sealed capsules 73: 605~606 
single-stage 65:410-414; 69: 207-216 
solid media 70: 277-281 
solubility 70: 233-237; 71: 457-453 
thermocouple 69:207; 70: 281-287 
types of apparatus 65: 199-200 
viscosity 75:611-618; 77: 672-677; 78:547-556 
x-ray crystallography 78: 632-635 
x-ray diffraction 66:541-544; 76: 655-656; 
79: 348-351, 374-376, 406-409 
High pressure (measurements) 
fayalite 68: 255-256; 71:520-527 
gillespite 72:564-567; 74: 408-410; 75: 756-759 
hydrogen 65:415-418; 66:539-541; 78:630-632 
iron silicate spinel 74: 405-410 
magnesioferrite 74: 555-557 
magnesiowlistite 72:554~557 
nickel silicate spinel 76: 506 
olivines 72: 552-554 
orthoferrosilite 70: 211-215 
sodium chloride 74: 404-405 
wulfenite 74:559-561 
High-pressure crystallography (see Crystal 
structure - (high-pressure) ) 
High temperature 
controller 75: 828-832 
crystal structure 7 4:569~-572 
microscopy 75: 828-8632 
oxidation 69: 262 
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High temperature (continued) 
Raman spectroscopy 79: 369-374 
x-ray Giffraction 49:53-54; 66: 541-544; 
79: 406-409 
High-temperature crystal structure 
sanidine 73: 539-544 
Highland basalt 
glass 73: 457-459 
Highwood Mountains 
Minerals 73: 354-358 
peridotite 76: 534-539 
Hillebrandite 
properties 7:105 
History 
phase-equilibrium research 54:139-142 
pressure generation 49: 49-50 
Hodgk insonite 
morphology 63: 278 
Holmes effect 
modal analysis 56: 249-250 
Holmquistite 
crystal structure 73: 535-539 
Hornblende (see also Amphiboles) 
age dating 62: 220-225; 63: 247-250; 64: 246-247 
Hornblendite 
Mexico 13:144 
Hot springs 
California 26: 76-77 
Iceland 23:65 
Lassen Peak 24: 63-66 
New Zealand 38: 290-293 
Origin 23:63-64, 65; 33:76; 38:51 
Valley of Ten Thousand Smokes 23:64; 27: 77-80 
Yellowstone 29: 76-79 
Humic acid 
comparison with melanoiden 72: 682-690 
sediments 69: 334-337 
Hyalophane 
electron microprobe analysis 73:355 
Montana 73: 354-358 
Hydrates 
phase equilibria 37:129 
Hydrazine dihydrochloride 
erystal structure 22:135 
Hydrocarbons 
absorption by silicalite 79:399-403 
branched 79: 399-403 
chromatography 63: 263-264; 65: 367-370; 
66: 510-514; 70: 251-252; 71:586, 591; 
75: 806-813 
deuterated 71: 588-590 
fossils 67: 203-205 
gas chromatography 79: 384-388, 394-403 
kerogen 62: 229-234; 63: 256-258 
saturated 70: 251-258 
sediments 66:510-514 
Hydrochloric acid 
ionization constant 77: 823-826 
ultrapure 70: 266-268 
Hydrofluoric acid 
heat of solution 48: 49-50 
ultrapure 70: 266-268 
Hy drogen 
‘acoustic velocity 79: 355-3538 
Brillouin scattering 79: 355-358 
compressibility 65:415-418; 66:539-541 
density vs. pressure 78: 630-632 
diffusion in gold 76:662-664 
equation of state 66; 539-541 
freezing at 57 kbar 78: 630-632 
fugacity control 76: 660-662 
high pressure 78: 630-632 
isotope fractionation by algae 77: 886-891; 
78: 650-655 
isotopes 73:590-595; 77: 886-891; 78: 650-655 


Hydrogen (continued) 
P-V-T equation 66: 539-541 
properties at high pressure 79:355-364 
Raman spectroscopy 78:645-649; 79: 358-364 
refractive index 79: 355-358 
Stable isotopes 79: 388-394 
Hydrogen isotopes 
biogeochemistry 74:598-604 
fractionation 79: 388-394 
petroleum 74:602-604 
Hydrogen sulfide 
compressibility 58:164-167 
Hy drogrossular 
NMR 64: 210-212 
order-disorder 64: 210-212 
Hy drology 
tritium 57:189; 58: 215 
Hydrolysis 
proteins 74:609-612 
Hydrothermal apparatus 
quenching 53:143 
Hydrothermal effects 
Yellowstone Park 33:76, 79 
Hydroxides 
analysis 13:141 
Hydroxyapatite 
crystal structure 65: 293-294 
Hypersthene 
Optical properties 22:139 
stability with analcite 62:145-147 
Ice 
Raman spectra 36:126-127 
Iceland 
geysers 39:49 
glacial geology 9:101 
hot springs 23:65 
lavas 67: 254-258 
obsidian 14:167-168 
pleistocene 34:107 
volcanic rocks 66:453-457; 72:593; 78: 475-481 
volcanoes 34:107; 50:62 
Idaho 
basalt 72:598-601 
metamorphic rocks 70:242-245; 71:559-563 
Sulfides 58:156-157 
Igneous magmas 
Similarity to metabolism 15: 159 
Igneous rocks 
Africa 29: 73-76 
age dating 52:78-84; 72:610-623; 75:813-824 
alkali feldspar 55:195 
alkaline 61:91-96 
analysis 20:159-162 
bimodal distribution 61:121-126 
Chemical analysis 4:158-159; 5:172-174; 
6:190-191; 15: 156 
Classification 17:135-136; 64:160-165; 
68: 174-186; 70: 201-204; 72: 668-682; 
773: 898-902 
compositions 21:148: 67: 244~250 
crystallization 20:127-128, 139 
data base 70:197-201; 71: 489-495; 73: 480-488; 
78: 48 4-485 
data file 71: 489-495 
evolution 15:144-145; 27:87: 55: 227~228 
feldspar 67:101-130 
fractionation 70:112~118 
Galapagos Islands 27:83 
Greenland 70:112-118; 71:583-5384 
Grenada 73:553-560 
Hawaii 22:139-140, 142-143, 146-147; 25:80; 
. 27:3 83-84 
Italy 5:172-174 
laboratory study 34: 105-106 
materials balance 67: 241-243 


Igneous rocks (continued) 
melilite 66:471-477; 76: 478 
Melting 66: 450-457 
Minnesota 60: 220 
modal classification 79: 232 
multivariate frequency 72:675-682 
nomenclature 63:72-74; 70: 201-204; 

72: 668-682; 75:782-786; 77: 898-902 
Norway 34:110 
origin 38:53 
oxygen isotopes 73: 232-236 
petrographic provinces 28:80 
prismatic structure 15:150 
Statistical petrology 64:153-165; 67: 233; 

69: 295-301; 70:197-206; 74: 542-550; 

763 635-644; 77:898-902 
systematic petrology 72:668-671; 73: 480-488; 

75: 780-791 
volatiles 30:78-82; 36:119-120 
Yellowstone Park 36:121 

Ijolite 
relationship to carbonatite 77:767-774 
residual liquids 63:75-76 
Ikaite 
Stability 70: 237-238 
Illite 
Stability with chlorite 63:144-146 
Timenite (see also System Fe-Ti-O) 
basalt 70:165-176 
crystal structure 33:74 
crystallization 73:341 
electron microprobe analyses 70: 136; 

71: 366~367, 380, 383; 73:282, 293, 346; 

74: 530-532; 75:539, 543; 77:867-868, 871, 

877, 919; 78: 494-495 
high-temperature oxidation 70: 165-176 
intergrowth with pyroxene 70: 134-138; 

71: 373-378; 74: 536-539; 75: 542-546 
kimberlite 70:134-138; 71: 373-378; 77: 866-872 
lunar minerals 69: 230-231; 73:467~473 
megacrysts 72: 435-445 
nodule 72: 435-445; 73: 278-282; 79: 302-304 
phase equilibria 61:100-106 
solid solution 77:917-922 
solid solution with hematite 69: 202-207; 

76: 581-584 
solvus with hematite 70:164 
temperature of formation 31:77 

ilvaite 
Stability 70:189-197 
Immiscibility 
carbonate/silicate melts 77: 695~703 
carbonatite 72: 455-457 
liquids 25:61~62, 74, 83-84; 27:81, 84; 

77: 695-703, 767-774 
liquids in Cu-Fe-S 63: 201-202 
liquids in Fe-Ni-S 61:144-146 
MagmaS 70:105-108; 73: 348-354; 74: 484-492 
Silicate melts 50:51; 74:500-504; 75:592-611; 

76: 407-414 
Skaergaard intrusion 73: 348-352 

Impurities 
effect on melting 19:168-169 
Inclusions 
chromite 73: 314-316 
diamonds 66: 446-450, 498-502; 67:130-135; 
68: 315-320 
petrofabrics 38:54-55 
Incompatible minerals 
Sskarns 70:180 
India 
analcime 26:72 
basalt 22:133 
Indicatrix 
Optical 12:132 


Infiltration metasomatism 74: 424-428 
Infrared spectroscopy 
ethanol 79: 415-417 
high-pressure 79; 415-417 
methanol 79: 415-417 
mica 76:531-533 
organic matter 66: 520-524 
silicate melts 74: 466; 75: 618-620 
Interatomic distances 
Al-O 53:117; 542150; 61:135-139; 63: 223-227; 
65: 2923 66:487~-492; 68: 283-288; 
71: 498-500; 76: 527 
Ca-O 65:294 
Fe-O 65:287; 68:292 
K-O 65:292; 66: 487~492 
Li-O 68: 292 
Mg-G 76:519 
P~O 65:294; 68: 292 
Si-O 54:150; 61:135-139; 65: 267; 66: 487-492, 
496; 68: 283-288; 70:152; 71: 498-500; 
73:522, 527, 546; 76:519 
Z2r-0 «6773: 546 
Interatomic forces 18:174 
Interdiffusion 
olivines 71:516-520 
Interference figures 
formation of 22:145-146 
Interferometer 
theory of 14:161-162 
Intrusions 
fabric and inclusions 38:54-55 
Intrusives 
Colorado 62:220-221 
Japan 52:94-95 
layered 74:492-500 
Norway 23:62 
Stratiform 71:390-392; 73:300-316 
Inversion (See Phase transformations) 
Ion concentration 
chloride 77:913-917 
Ton exchange 
alkali chloride 59:104-108 
alkali feldspar 59:104-108 
alkalies 62:246-247 
amino acids 74:415-416 
column 52:86-87 
Ion polarizability 
oxygen 71:500-504 
Ionic radii 
lithium 63:238-239 
Ionization constant 
hydrochloric acid 77:823-826 
Ireland 
rockallite (var. granite) 13:146 
wollastonite 75:746-753 
Iridium 
crystal structure 22:147 
Iron 
analysis 18:170 
bond covalency 74:551-555 
compressibility 75:509-513 
critical temperature 30:92 
disproportionation at pressure 74:557-559; 
75:515-520 
ferromagnetic resonance 75:515-520 
geochemistry 24:56 
melting 50:48; 62:134-137 
oxidation by copper 26:71 
oxidation state in glass 75:688-695 
oxidation state in mantle 73:510-518 
oxidation state of lunar 69:244 
partitioning in meteorites 75:678-684 
partitioning with Mg in silicates 77:774-784 
reduction by Pt 14:163 
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Iron (continued) 
role in silicates 31:69-74 
treatment in multicomponent 
systems 63:133-135 
Iron formation 
metamorphism 56: 232-237; 71: 435-443 
Iron metal 
lunar minerals 69: 240-242 
Iron Mountain (Michigan) 
age dating 65: 422-423 
kimberlites 75: 542-546 
[ron oxides (see also Systems with Fe-O) 
equilibria 15:146-147; 16:141-142 
Magnetic susceptibility 16:147 
studies 34: 97-98 
Iron phosphate 
new Mineral 68: 330-332 
Iron selenide (Fe,Se,) 


crystal structure 58:199-201 
Iron silicate spinel 
erystal-field spectra 71:520-524, 527-528 
erystal structure 76:504-505 
high pressure 74: 405-410 
MSssbauer spectroscopy 74: 405-410 
stability 70:176-178 
Iron sulfides (see also Systems with Fe~S) 
polymorphism 34:106 
Isentropic gradient 
adiabat 75:651-655 
Island arcs 
age dating 72:616-623 
andesite 77: 797-801 
basalt 73: 322-327 
oxygen isotopes 71:545-547 
Tonga 69:249-258 
Isograds 
iron-rich Sediments 56:232-237 
pelitic rocks 65:279-283 
Isomers 
amino acids 72:690-694 
analysis 78:655-658 
Isomorphism 
pseudobrookite 74:585-590 
pyrite 69:322-325 
rutile 77:841-842 
Isostacy 
rock density 21:147 
Isotope dilution analysis 


2055b tracer 74:416-417 


Isotopes 

age dating 29:97; 59:147-158 

carbon 59:158-165; 63:265-267;: 64:217-218, 
244; 73:582-595? 76:623-625 

fractionation 60:201-207 

geochemistry 57:184-189; 63:240-256; 
64:165-177 

hydrogen 73:590-595; 77:886-891; 78:650-655 

lead 32:68-69; 33:76~-77; 52:81-82; 62:243; 
63°244~-247; 64:3167-177, 247-248; 
652424-425; 66:5537 69:341-344; 
70:241-242, 250; 71:564-576, 578-584; 
722601-620; 73:560-576; 74:416-417; 
75:813-824; 77:895-898 

oxygen 71:545-547; 72:5937 73:232-236; 
74:436-438 

potassium 71:612-614 

rubidium 66:528~536; 67:224-233; 68:308-315; 
69°337-341; 70:244-246; 71:559-571;3 
723601-610; 75:813-821 

strontium 64:171-176; 66:528-536; 67:224-233; 
68:308-315; 69:3337-341; 70:244-246; 
71:559-571; 72:601-610, 618; 75:813-821 

sulfur 67:192-197 

tektites 58:211 


Isotopes (continued) 
thorium 32: 68-69; 52:79-81 
uranium 32:68-69; 52:82; 69: 341-344; 
70: 241-242, 250; 71:564-576, 578-584; 
72:601-620; 73:560-576; 75: 813-824; 
76: 631-635; 77: 895-898 
Italite 
Italy 19:170-171; 26: 77-78 
Italy 
augite 22:140 
igneous rocks 5:172-174 
italite 19:170-171; 26: 77-78 
leucite-bearing rocks 3:113 
volcanoes 14:173; 16:137-140; 17:131; 24:57; 
25: 80-81 
Jacupiranga 
carbonatite 77: 876-880 
Jade (see also Jadeite) 
artifacts 25:79 
Brazil 21:142 
Mayan 21:139; 22:133, 134 
Jadeite (see also Pyroxenes; Systems with JD) 
California 51:57 
crystal structure 62:173-174; 66:556 
melting 63:171-174; 69:168-170; 75: 611-614 
properties 49:51-52, 56-57 
solid solutions with acmite 66: 37 4-376 
Stability 49:49; 50:55; 51:60-61; 52:93; 
63: 171-174 
stability with quartz + albite 72: 706-708 
synthesis 52:62, 93 
Jadeite problem 49: 56-57 
Japan 
alkalic rocks 52:94-95 
bustamite 75: 746-753 
intrusive rocks 52:94-95 
pyroxmangite 74: 561-569 
rhodonite 74: 561-569 
skarns 70:185-188 
Java 
volcanoes 28:69-73 
Juan de Fuca 
basalt 79: 285~287 
Kalsilite (see also Systems with KS) 
electron microprobe analysis 77:763-764 
isomorphism 47:35 
Kaolinite 
reaction to muscovite 62:147-149 
Katmai volcano 
geology 33:63~67 
rocks 36:132; 50:60 
Kenya 
ferrosilite 35:103 
Kerogens 
geochemistry 58:181-185 
hydrocarbons 62:229-234; 63:256-258 
hydrogenation 63:258-262 
oxidation 64:218-220 
reaction with amino acids 69:327-334 
uptake ‘of amino acids 68:297-303 
Kersantite 
definition 63:196-199 
Keweenawan 
lava 52:91 
Kilauea 
aphthitalite 20:172 
gases 18:171 
Kilimanjaro 
augite 21:144 
Kimberley. pipe 
kimberlites 78:488-492 
Kimberlites 
age dating 75:821-824; 76:631-635 
Angola 73:278-282 
Bellsbank 78:496-498 
chromites 71:371-372 
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Kimberlites (continued) 


Colorado 72: 446-449; 73: 295-300: 75: 538-541 

De Beers pipe 76: 485-494 

De Paiva pipe 73: 278-282 

Giopside 66: 330-334; 68:324-329; 71: 362-373 

enstatite 71: 376 

Excelsior pipe 71:373-378, 383 

Frank Smith pipe 71: 373-378; 73: 282-294; 
77: 866-870; 78: 488-492 

garnets 71: 369-370, 373-378 

ilmenite 70:134-138; 71:373-378; 77: 866-872 

Iron Mountain 75: 542-546 

Kimberley pipe 78: 488-492 

Lesotho 72:.431~445; 77: 751-756, 870-876 

Matsoku pipe 71: 383; 74: 528-536 

megacrysts 75:529, 539 

Mica 68: 320 

Monastery pipe 71: 373-378; 73: 282-285; 
74: 522; 78: 488-492 

nodules 71: 362-378; 73:282-294; 74:519-536; 
75: 521-546; 79: 296-302 

Obnazhénnaya pipe 75: 528-531 

olivines 76: 485-494 

peridotite 70:138-142; 75:525 

perovskite 77:874-876; 78: 572-574 

petrology of micaceous 78: 496-498 

phase equilibria 76: 441-448; 77: 751-756 

Phlogopite 74: 528~536 

Premier pipe 75:531-538; 78: 488-492 

pyroxenes 65: 252-260; 66:554-555; 68: 233-236; 
71: 373-378 

REE 78: 572-574 

relationship to melilite-bearing 
rocks 72: 449-457 

Sloan pipe 75:538-542 

South Africa 68:320; 73: 282-294; 75:521-538, 
821-824; 76: 485-494, 631-635; 78: 488-492, 
496-498; 79: 296-302 

spinel 77: 873-876 

sulfides 74: 528-536 

temperature of formation 63: 79~81 

Thaba Putsoa pipe 71: 362-373; 74:520-523 

Udachnaya pipe 75: 521-528 

USSR 75: 523-531; 79: 302-304 

volatiles 63: 79-81 

Wyoming 72: 446-449; 73: 295-300; 75:542-546 

zircon 76:631~-635; 77: 895-898 


Kinetics 


diopside exsolution 73: 392-399 
HgS transition 78:582-585 
pyroxene exsolution 74: 433-436 
thorium disequilibrium 73:551-553 


Klockmannite 


crystal structure 54:137-138; 55: 205 
synthesis 54:134 


Komatiite 


electron microprobe analysis 76:595 
layered flow 76: 494~502 

melting 75: 555-562 

Minerals 76: 494-502 

Ni partitioning 76: 553-557 

Ontario 75:561-562; 76: 494-502 
phase equilibria 75:555-562 
pyroxenes. 76: 497-502 

REE 75: 675~678 

REE in layered flow 76: 594-598 


Kosmochlor 


stability 69:155-157 


Krennerite 


crystal structure 35:109-110; 52: 85~86 
properties 50:62 


Kupfferite 


water 7:101-102 


Kyanite (see also Aluminosilicates) 





crystal structure 63:274 
Giamond-anvil cell 76:502~504 


Kyanite (continued) 
equilibrium with sillimanite 61:196; 
65: 247-248 
properties 59:52-57 
quartzite 65: 426 
stability 66: 393-397 
Labrador 
adamellite 72:610-613 
anorthosite 67:108-112 
Labradorite 
California 16:150 
Laco lava flow 
Minerals 68: 329-330 
Lamprophyre 
classification 63:182-185 
varieties 62:156-157 
Lapland 
granulites 52:88 
Larsen, E. S. 
biegraphy 50:61 
Laser 
diamond-anvil celi 74: 399-402 
Lattice constants 
least-squares refinement 61: 132-135; 
64: 200-202 
Lattice deformation 
albite 72: 569-573 
microcline 72: 569-573 
Lattice energy 
clinoenstatite 75: 644-648 
quartz 75: 644-648 
Lattice vibrations 
x-ray diffraction 74:572-575 
Laue photographs 
anomalous diffraction 22:143-144 
Lava (see also Volcanic rocks) 
Africa 37:129-130 
Barren Island 23:61 
basalt 65: 421 
Chile 68: 329-330 
electron microprobe analyses 72: 486-487; 
76: 456 
Etna 25: 82 
flow differentiation 69: 264-269 
Hawaii 62:83-84; 76:456, 471 
homogeneity 77: 801-804 
Iceland 67: 254-258 
Keweenawan 52:91 
magnetite 68: 329-330 
Mt. Pelée 26:75 
Narcondam Island 23:61 
oxidation 18:173 
sequence 77:3801-804 
Uganda 52:91 
Valley of Ten Thousand Smokes 33: 63~67 
Vesuvius 71: 463-470 
viscosity 79: 318-320 
Layered intrusions 
chromitite 73: 300-316 
crystallization 73:313 
density currents 77: 717-725; 78: 450-461 
differentiation 74: 492-500 
Skaergaard intrusive 77: 717-743 
Stillwater Complex 73: 461-468 
Layered structures 
order-disorder 58: 203-208, 216 
Lead 
age dating 27:84, 86 
compressibility 68: 251-253; 77: 842-849 
diffusion 59:148; 60: 221 
high-pressure transition 68: 251-253 
isotopes 28:79; 31:79; 32:68-69; 33: 76-77; 
52:81-82; 60:191-195, 195-197; 62: 243; 
63: 244-247; 64:167-177, 247-248; 
65: 424-425; 66:553; 69: 341-344; 
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Lead, isotopes (continued) 
70: 241-242, 250; 71:564-576, 578-584; 
72:601-620; 73:560-576; 74: 416-417; 
753 813-824; 77: 895-898 
polymorphism 77: 842-849 
Lead oxides 
volatiles in 18:172 
Lead-zinc deposits 
Mississippi Valley 79: 384-388 
organic matter 79: 384-388 
Least-squares procedures 
erystal-structure refinement 67: 216-217; 
7 4: 572-575 
lattice refinement 61:132-135; 64: 200-202 
rock composition 67: 243-244 
Lepidocrocite 
erystal-field spectra 73: 502-507 
Lepidolite 
age dating 52:82-83 
Lesotho 
kimberlites 72:431-445; 77:751-756, 870-876 
mantle minerals 74:;519-525 
Leucite (see also Systems with IC) 
crystallization 36:128-129 
italite 19:170-171 
melting 65:245-247 
source of potash 17:131 
Leucite-bearing rocks 
Italy 3:113 
Lherzolite 
chemical analyses 72:438 
diopside 78:488-490 
enstatite 74:525-528 
formation of eclogite 73:266-269 
garnet 73:266-269; 78:488-492 
garnet nodule 71:364-373 
garnet phase equilibria 71:360-362 
melting 78:498-501 
nodule 68:246; 72:431-445; 75:526-531; 
78:488-492 
origin 72:431-445 
partitioning of boron 72:588-593 
Sheared 74:525-528 
South Africa 73:285~294 
spinel 71:548-553; 76:569-572 
spinel phase equilibria 71:360-362 
Life 
origin 62:236~238 
Lignin compounds 
sediments 73:581-590 
Limestone 
deformation 9:224 
Linear structures 
field determination 41:35; 42:28 
Liquid chromatography 
amino acids 79:403-406 
Liquids 
immiscibility 25:61-62, 74, 83-84; 27:81, 84; 
772695-703, 767-774 
refractive index 13:144 
residual 30:98 
x-ray diffraction 22:141; 25:78 
Liquids (organic) 
properties 46:38 
Liquidus 
effect of added oxides 72:497-502 
technique for determining 71:603-607 
Lithium (see also Systems with Li,0) 
ionic radius 63:238-239 
Lithium ferrite 
erystal structure 31:76 
Lithium iodide 
crystal structure 23:58 
Lithium silicate 
melting point 10:103-104 
Space group 51:47 


Lithosphere 
deformation 5:170 
Lithostratigraphy 


Stillwater Complex 78: 461-468 
Lizardite (see also Serpentine) 
stability 70: 153-158 
Loellingite 
x-ray diffraction 59:131-133; 62: 243 
Loughlinite 
stability 69:197-198 
Low albite (see also Albite) 
properties 50: 35-36 
Luna 20 
plagioclase 72: 662-665 
soils 72:656-662 
Luna 24 
glass 77: 855-866 
Lunar glass 
electron microprobe analysis 72:632, 657 
Optical absorption 72:656-662 
Orange 73: 464-467 
Lunar Highlands 
petrology 72: 645-646 
Lunar minerals 
Apollo 12 69: 238-243 
armalcolite 73: 467-473 
crystal-field spectra 70: 207-213; 71: 480-489 
electron microprobe analyses 69: 216-243; 
72:624-628, 645, 657 
feldspar 73: 473-477 
ilmenite 69: 230-231; 73: 467-473 
iron metal 69: 240-242 
Méssbauer spectroscopy 72: 652-654 
nickel~iron metal 69: 240-242 
Olivine 70: 207-213; 71: 470-472; 76: 508-512 
optical absorption 72: 656-665 
pigeonite 70: 207-213; 73:525-531 
plagiociase 70: 219-221 
pyroxenes 69: 216-228; 70:131-133; 71: 459-463; 
73: 457-464 
pyroxferroite 70:133 
rutile 73: 467-473 
shock features 69: 239-240 
Spinels 69: 231-238, 242-243; 71: 474-480 
troilite 69: 240 
Lunar regolith 
agglutinate 74:590-593; 75:699-701 
glass 74:593-598 
oxidation 73: 467-473 
Lunar research 
Geophysical Laboratory 69:135-136 
Minerals 69: 216-245 
Lunar rocks | 
basalt 75: 688-695 
cooling history 72:654-656 
differentiation 73: 454-457 
grain size 73: 473-477 
melting 69: 243-245 
metal phase 75: 695-699 
Orange glass 73: 464-467 
oxidation 72:638-643 
petrology 72:623-668 
symplectite 74:595-598 
Lunar soils 
Apollo 17 73: 467-473 
Mackelveyite 
crystal structure 67: 218-219; 69: 309-311 
Mackinawite 
erystal structure 69: 318-322 
occurrence 70: 299-300 
Macusani glass 
andalusite 68: 339-341 
quartz 68: 339-341 
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Madelung constants 

feldspars 70: 226 

ferrosilite 70: 226 

grunerite 70: 226 

olivine 70: 226 

pyroxenes 70: 226 

Silicates 70: 225-227 

Magma (See also Melts; Silicate melts) 

alkali 76: 435-441 

alkaline 63: 276-277 

andesite 77:675-677 

basalt 56:156-161; 60:106-113; 62: 244-245; 
63: 97-101, 114-121; 79: 290-296 

basic 76: 454-465 

calc-alkaline 77:774-784, 790-793 

crystallization 14:166-167; 20:163; 30:98 

diapiric model 77: 801-804 

differentiation 20:163; 21:127-128; 32:77; 
33:71; 36:128 

generation 70: 229-233 

genesis 72: 497-502 

granite 30:98-99; 52: 49-50 

gravity settling 14:151-154 

hot-plate model 77: 801-804 

immiscibility 70:105-108; 73: 348-354; 
74: 48 4~ 492 

inclusions 21:145-146 

origin 73: 215-269 

primitive 55:168-169; 76: 454-461 

properties 46: 38-39 

pyroxene fractionation 63:114-121 

sedimentation 77:717-725 

sources 55: 168-169 

volatiles 37:107-110 

water 23:64 


Magnesia 
sintering 17:138 
Magnesioferrite 


high pressure 7 4:555-557 
MG6ssbauer spectroscopy 76: 522-525 
polymorphism 76: 522-525 
Magnesior iebeckite 
stability 59:179 
Magnesiowustite 
compressibility 75:513-515 
electrical conductivity 72: 554-557 
EPR 75: 753-756 
Fe/Mg partitioning with perovskite 78: 618-625 
high pressure 72: 554-557 
Optical absorption 72: 554-557 
solid solutions 79:376-380 
unit-cell parameters 79: 376-380 
Magnesite 
crystal structure 74:572-575 
stability with water 62: 246 
Magnesium 
effect on glass devitrification 29: 88-89 
partitioning in meteorites 75: 678-684 
partitioning with Fe in silicates 77: 774-784 
Magnesium chloride 
complexing 77:812-823 
solution properties 77: 812-823 
Magnesium pyrophosphate 
properties 13:146-147 
Magnesium silicate 
perovskite 77: 835-837 
Magnetic properties 
chalcopyrite 57: 243-244 
cubanite 70: 302-303 
spinels 73: 327-332 
sulfides 39: 42 
Magnetic separator 26:71 
Magnetic space groups 57: 244-246; 58:189-192, 
213, 217 


Magnetic susceptibility 
ardennite 67: 218-219 
tourmaline 65: 295-299 
Magnetism 
basalt 69: 259-264 
earth 36:120 
mid-Atlantic ridge 69: 259-264 
Magnetite 
assemblage with pyrite 70: 291-292 
assemblage with pyrrhotite 66: 429-431 
basalt 12:143 
compressibility 68: 249~251 
electron microprobe analyses 77: 877; 
78: 477-478 
high-pressure transition 68: 249-251 
lava 68: 329-330 
MGssbauer spectroscopy 76:522-525 
parting 35:109 
phase equilibria 61:100-106; 73: 322-341 
polymorphism 76: 522-525 
solid solution 57:209-210; 66:497-498 
solid solution with hercynite 58:214 
solid solution with ulvospinel 61:100-106; 
62:60-66; 69:202-207; 76:581-584 
tholeiite 78:475-481 
Ti0, content 79:284-285 


voleanic rocks 72:489; 78:475-481; 79:281-285 
Magnetization 
effects of P on critical T 30:92 
Maine 
granite 60:167-169; 61:123-130; 75:764-771 
metamorphic rocks 76:607-613 
Makaopuhi lava lake 
iron oxidation state 70:174-176 
Manganese 
partitioning between 
Silicates-melt 78:542-547 
periodic properties 17:133 
Manganese difluoride 
compressibility 77:841-842 
crystal structure at high pressure 77:841-842 
Manganin pressure gauge 36:130 
Mannoke toheptose 
crystallography 16:141 
Mantle 
boundary with core 75:509-513 
carbon dioxide 72:4577-467; 73:215-224 
carbonates 75:631-636 
composition 60:195-197 
density currents 78:450-461 
electrical conductivity 72:557-564; 
732514518 
fractionation 74:465-468 
geotherm 74:525; 78:489-492 
heat transfer 72:561-564 
homogeneity 74:519-525 
melting 62:66-84; 68:240; 72:457-478; 
732215-258; 74:465-468; 75:546-555; 
763428-435; 77:801-804; 78:498-501 
minerals 59:47-52; 61:108-112; 65:421-422; 
742519525; 76:485-505 
mobility of H,0 772793-797 


nickel 75:662-675 
peridotite 64:126-134; 73:237-248; 75:546-555 
peridotite melting 76:545-550 
petrology 63:147-178 
phase equilibria 78:614-625 
REE partitioning 75:656-662 
seismic velocities 63:151-152 
Structure of upper 72:431-445 
thermal conductivity 72:557-564; 73:514-518 
zircon 77:895-898 
Marble 
deformation 7:205-206 
plasticity 3:119-120 
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Marble 
deformation 7: 205-206 
plasticity 3:119-120 
Marcasite 
analysis 9:96-97; 13:150 
formation 13:;150-151 
stability 9:105 
synthesis 10:104-105 
transition to pyrite 66:503~504 
Mare basalt 
Apollo 15 72: 646-656 
melting 72: 646-647 
Phase equilibria 72:623-629 
Margarite (see also Micas) 
stability 53:114 
Mars 
abiogenic synthesis 65: 424 
Maryland . 
age dating 65: 427 
metamorphic rocks 64:174-176 
Piedmont 58:171-174 
Mass spectrometry 
organic molecules 71:507 
Mass spectroscopy 
broggerite 28:79 
porphyrins 67: 200-201 
Massachusetts 
corundum 57: 210 
griinerite 34:109 
metamorphism 21:141-142 
Materials balance 
calculations 67:241-244 
Mathematics 
equations for curves 13:148 
graphical solutions 15:145 
interpolation 12:147 
phase rule 29:86 
powers of ten 11:100 
Matsoku pipe. 
kimberlites 74:528-536 
Mayan 
jade 21:139; 22:133, 134 
Obsidian 21:137-138 
Mechanical strain 
thermoelectric power 14:164-165 
Megabar cell (see also Diamond-anvil cell) 
design 77:904-913 
Megacrysts ; 
ilmenite 72:435-445 
kimberlites 75:529, 539 
Melanite 
crystal chemistry 75:705~711, 720-730 
Melanoidin — 
comparison with humic acid 72:682-690 
reactions with clay 75:792-800 
Melilite (see also Akermanite; Gehlenite; 
Systems with ME) 
association with mica 78:468-475 
chondrites 73:359-371 
compositions 73:359-371 
crystal structure 51:45; 53:143 
electron microprobe analyses 73:360-363; 
7535907 76:478 
genesis 22:135 
glass structure 78:526-537 
igneous rocks 66:471-477; 76:478 
incompatibility with plagioclase 67:101-104 
Melts 79:236~237 
metamorphic rocks 73:359-371 
peg structure 73:361-364 
Phase equilibria 64:95-100 
relationship to kimberlite 72:449~-457 
solid solutions 63:86-92 
Stability 65:217-226; 73:436-440 
synthetic 21:136 
volcanic rocks 75:574-591; 77:761~767; 
78 3468-475 
Zaire 75:585-591 


Mellite 
crystal structure 31:88 
Melting 

acmite 65: 241-244; 67:100~101; 69: 170-175 

albite 60:118-120, 122-123; 62: 245-246; 
72: 457-464; 74: 479-484 

alkali halides 57:174-176: 59:179 

alkaline volcanic rocks 64:69-82 

anhydrous silicates 48: 31-32 

anorthite 73: 251-255 

basalt 60:106-113; 62:77-84; 63:92-101; 
66: 460-467; 71: 406-410, 472-474; 
72: 646-647; 74:515-519; 76: 419-424, 
428-435 

basanite 74:512-515 

calcite 72:456 

compilation 53:144 

danburite 36:126 

determination 22: 143 

diopside 57:173-174; 60:117~118, 124-125; 
62: 245-246; 69:170-175; 71:603-607; 
72: 457-464, 708-710; 73: 251-255; 
74: 474-479; 75: 648-651 

eclogite 62:76-77; 74:518-519; 77: 797-801 

effect of impurities 19:168-169 

effect of pressure 10: 95-96 

enstatite 60:115-117; 61:108-112; 62: 118-119; 
63: 278-279; 67:154-158: 72: 457-464; 
73: 251-255 

fayalite 65: 227-230 

feldspar 4: 226-227 

forsterite 62:119-121; 63: 277; 67:153-155; 
72: 495-497; 73: 251-255 

gabbro 70:112-118 

gehlenite 73: 440-443 

granite 31:79~80 

hydrous silicates 72: 491-495 

igneous rocks 66: 450-457 

influence of stress 70: 230-233 

iron 62:134-137 

jJadeite 63:171-174; 69:168-170: 75:611-614 

komatiites 75: 555-562 

leucite 65: 245-247 

lherzolite 78: 498-501 

lithium silicate 10:103-104 

lunar rocks 69: 243-245 

Mantle 62:66-84; 68:240: 72: 457-478: 
733 215-258; 74: 465-468; 75: 546-555; 
76: 428-435; 77: 801-804; 78: 498-501 

mare basalt 72: 646-647 

measurement 8: 106-107 

method for measuring 60:120-125 

Minerals 3:80-81; 4: 224-230; 10: 94-95; 
13:142; 41:31; 43: 21-22 - 

nodules 72: 467-478 

orthoclase 65: 244~-245: 66: 558 

oxides 55:207-208; 57: 256-257 

peridotite 62:71-76; 69:176-181; 71:357~362; 
72:3 467-478; 73: 215-224, 237-240, 263~266; 
75: 623-626, 636-639, 675-678; 76: 414-419, 
424-428, 541-550; 77:797-801; 78: 559-568; 
79: 307-310 

peridotite with CO., 77: 756-761 


phlogopite 67:161-167 


plagioclase 65: 204-209 
pseudowollastonite 73: 440-443 
pyrope 60:124; 61:109-112 
pyroxene 4: 227-229; 69: 168-175 
pyrrhotite 41:34 

rocks 5:177 

Silicates 57:189+-191; 60:113; 72: 491-502 
Skaergaard intrusive 77: 739-743 
Snake River lava 71: 406-410 
sodium silicate 10:103-104 
Standards 10:99-102; 23:60 
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Melting (continued) 
stress 71:416-418 
sulfide ores 66: 417-431 
Sulfur 65:354-356 
syenogabbro 70:112-118 
Systematics at pressure 67: 100-101 
tellurium 40:52 
temperatures 9:93 
tholeiite 64:69-82; 71:403-406; 76: 461-465 
upper mantle 68: 240 
volcanic rocks 65: 260-269; 66: 460-467 
wollastonite 73: 440-443 
wustite 65: 226-227 
Melts (see also Glass; Magma; Silicate melts) 
aluminum coordination 79: 235 
diffusion 20:170-171 
effect of B503 79: 237 
effect of cO., 79: 237 
effect of water 79: 237 
melilite 79: 236-237 
osmotic pressure 36:129 
Raman spectroscopy 77: 649-672; 79: 312-313 
sodium loss 78:679-680 
sodium silicate 78:679-680 
viscosity 33:75 
Mercury 
glass stilk 17:127 
Merwinite 
heat of formation 52:90-91 
Stability 42:29 
Metabolism 
aerobic 60:199-200 
Metacinnabar 
transition to cinnabar 78:582-585 
Metahewettite 
Peru 13: 144-145 
Metal phase 
Apollo 16 75:695-699 
lunar rocks 75: 695-699 
Metamorphic rocks (see also Metamorphism; 
Me tasomatism) 
age dating 57:176-181; 59:151-154; 
65:422-423; 69:337-341? 70:239-251; 
712559-563? 72:601-610; 73:569: 75:813~821 
amphibolites 76:613-619: 77:805-808 
assemblages 73:371-380 
Australia 75:813-821 
chemical analysis 52:87 
Clough Formation 73:371-380 
electron microprobe analysis 69:290-294 
field studies 52:84-85 
Finland 57:179-180 
Grenville province 68:307-314 
Idaho 70:242-245; 71:559-563 
Maine 76:607-613 
Maryland 64:174-176 
Massachusetts 21:141-142 
Michigan 59:152-154 
Narragansett Basin 76:623-625 
New Hampshire 69:290-294; 70:157~165; 
732371-380; 74:436-438; 77:805-812, 
826-830. 
Nova Scotia 63:276 
oxygen isotopes 74:436-438; 77:826-830; 
78 2608-611 
pelitic 63:142-147 
permeability 78:608-611 
petrofabric analysis 40:46-47 
Rhode Island 76:623-625 
Scotland 74:438-446 
trace elements 52:75~-78 
Vermont 76:613-619; 77:805-812 
volcanics 70:241-242 


Metamorphism (see also Metamorphic rocks; 
Metasomatism) 
ACF facies 69:176-181 
basalt 75: 775-779 
Basement rocks 71: 576-578 
brachiopod 77: 826-830 
carbonates 76: 607-613 
contact 21:141-142; 60:192-195; 62: 249-250; 
63: 250-256 
dolomite 70:178-188; 72: 457 
effect of water 62:137-149 
fluid pressure 59: 58-63 
fluids 75: 764-771; 76:607-613; 78: 608-611 
fossils 77: 826-830 
hydrothermal 33:76 
igneous rock 52:87 
iron formation 71: 435-443 
iron-rich sediments 56: 232-237 
isobaric/isothermal 76: 607-613 
melilite 73: 359-371 
oxygen fugacity 58: 216; 70:157-165 
Paleozoic 35:107-108 
principles 12:140-141 
role of water 55: 223 
sulfides 59:133-135, 177-178 
yolatiles 61:82-85; 73: 371-380 
Metasomatism (see also Metamorphic rocks; 
Metamorphism) 
causes 74: 424-428 
diffusion 72:507~515; 75: 759-764 
infiltration 72:507-515; 77: 743-751 
metamorphic rocks 77: 826-830 
Muskox intrusion 77: 743-751 
zoning 73:384-392; 75: 759-764 
Meteorites 
Allende 73:448-451, 488-492; 75: 678-684 
amino acids 74:617-619 
Angra dos Reis 75: 701-705; 76: 512-516 
Ashmore chondrite 69: 246-249 
Brownfield chondrite 69: 249 
chondrites 69: 245-249 
classification 60:182-183 
diamond 38: 41-42; 39: 48 
fassaite 76: 512-516 
iron 24:56; 58:167-168; 60: 183-185; 
61: 165-167 
minerals 61:163-167; 67:182-192; 69:155-157, 
245-249; 73:449-451; 79: 232-233 
MOssbauer spectra 71:541-545 
Murchison 74:618-619 
nature 3:195-208 
Opaque minerals 62: 248 
Orgueil 71:541~-545 
Pampa del Infierno 78: 485-488 
phase equilibria 59:141-144; 67:182-192 
plutonium 73: 451-454 
radioactivity 47: 46-47 
radium 49:56 
ringwoodite 78: 485-488 
stony 61:163-165; 63: 217-222 
sulfides 67:182-192 
U/th/Pu partitioning 75: 684-687 
uranium 73: 451-454 
whitlockite 71:553-557 
Me thane 
compressibility 79: 348-351 
crystal structure (high-pressure) 79: 348-351 
polymorphism 79: 349-355 
Raman spectroscoy 79: 351-355 
Methanol 
crystallization 16:148 
infrared spectroscopy 79: 415-417 
Mexico 
contact metamorphic ores 11:107 
hornblendite 13:144 


28 


Mexico (continued) 
minerals 7:105 
mugearite 68: 190-194 
pyroxenite 13:144 
tourmaline 63: 277 
yolcanic rocks 65: 266-269; 66: 451-453; 
68: 190-200 
volcanoes 45:34 
Micas (see also species) 
age dating 53:104-106; 56:170; 57: 177-180; 
58: 171-178, 211: 61:173-176; 62: 220-225; 
64:167-171; 70: 242-245; 71: 559-563 
composition 53:111~-114 
erystal structure 57: 252-253; 62: 165-166; 
63: 228-232 
Gioctahedral 63:142-144 
electron microprobe analyses 77: 810; 
78: 470-474 
inclusions in diamond 66: 450 
infrared spectra 76: 531-533 
kimberlite 68: 320 
melilite rocks 76: 483-485 
phase equilibria 52:64; 54:124-129; 
§53197-198; 58:127-132 
polytypism 52:68-69; 53:1117 56: 250; 
66: 492-494 
potassium-argon isotopes 54:145-148; 
55: 162-166 
prediction of structure 63: 228-232; 64: 245 
rubidium-strontium isotopes 54: 146-147; 
55: 16 2-166 
sodium trioctahedral 77: 808-812 
spectroscopy 51:55 
synthesis 58: 211 
trioctahedral in melilite rocks 798: 468-475 
Michigan 
metamorphism 59:152-154 
minerals 65: 422-423 
Mount Bohemia intrusive 9:92 
Nonesuch shale 63: 262-264 
Michikamau intrusion 
description 67:108-112 
phase equilibria 69:151-152 
Microcline (see also Alkali feldspar; Feldspar) 
granite 52: 46 
lattice deformation 72:569-573 
powder diffraction 53:116-117 
properties 50: 35-36 
relation to orthoclase 54:150 
transition to orthoclase 63: 253-256; 
66: 558-559 


Microfossils 
siliceous 73: 595-600 
Microperthite 
properties 50: 34-37 
Microscopy 


crossed nicols 13:147 

high temperature 9:98; 12:134-135; 75: 828-832 

light source 8:103 

petrographic microscope 9:95-96; 10:102-103, 

106; 11:94; 14:170; 15:152-153; 16: 147-148 
Mid-Atlantic ridge 

Magnetism 69: 259-264 

minerals 69: 259-264 

origin 29: 81-82 

tholeiite 71: 403-406 


Migmatite 

folds 67: 256 
Millerite 

eccurrence 55:179-180 
Mineralogy 


experimental methods 41:32-33 
Status 60:225-226 


Minerals 
agé dating 66:553-554 
Ammoncosuc volcanics 77:805-812 
analysis 12:134 
Apollo 12 71: 480-4389 
Apollo 14 71:480-489 
Apollo 15 71:470-472, 480-489 
basalt 71:396-403 
calorimetry 52: 69-72 
compressibility 22:137-138 
Connecticut 31:76 
crystallization 43: 21~22 
dehydration 13:148 
density 20:169 
elastic properties 51:60; 53:139 
Green River Formation 58: 215 
heat capacity 41:32 
heat of fusion 41:32 
Highwood Mountains 73: 354-358 
komatiite 76: 494-502 
Laco lava flow 68: 329-330 
lunar research 69: 216-245 
Magnetic 68: 332~336 
Mantle 59:47-52; 61:108-112; 65: 421-422: 
74: 519-525; 76: 485-505 
melting 3:80-81; 4: 224-230; 10:94-95; 13:142; 
41:31; 43: 21-22 
meteorites 61:163-167; 67:182-192; 
69: 155-157, 245-249; 73: 448-451; 
192 232=233 
Mexico 7:105 
Michigan 65: 422-423 
mid-Atlantic ridge 69: 259-264 
Monastery Mine (South Africa) 70:134-138 
Montana 73: 354-358 
Nickel Irruptive 65: 302-320 
optical properties 30:89 
ore 59:110~141; 60:173-182; 61:142; 
62:174-215; 63:199-216; 64: 177-188: 
65: 302-320; 67:175-199 
Plasticity 3:119 
Post Pond volcanics 77: 805-812 
separation 59:178 
Skaergaard intrusion 75:640-644 
solubility 6:85~-86; 70: 233-237; 71: 457-459; 
79: 340-345 
solubility constants 73:380-334 
solubility in basalt melt 79: 290-296 
system Cu-Fe-S 25:63 
techniques for study 24:61 
tungsten 71: 447-450 
ultramafic rocks 71:390-392 
use aS radio detectors 21:145 
Vesuvius 21:1406 
Wesselton Mine {South Africa) 70:138-142 
Ming Bar diatreme 
xenoliths 73: 294-300 
Minnesota 
igneous rocks 60: 220 
Mississippi Valley 
lead-zinc deposits 79: 384-388 
Missouri 
age dating 62: 244 
Modal analysis 
electron microprobe 72: 699-701 
granite 52:45; 53:130-134, 137-139; 
54:102-107; 55: 224 
Holmes effect 56: 249-250 
limits 54: 101-107 
manual 56: 249 
run products 75:833-835 
thin sections 53:129-134, 144 
Modal classification 
igneous rocks 79: 232 
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Modal composition 
granites 50:41-44 
Mollusks 
amino acids 65: 364-365 
proteins 63: 267-270 
Molybdenum 
compressibility 76: 650-654 
volcanic rocks 13:141 
Monastery pipe 
kimberlite 73:282-285; 74:522: 78: 488-492 
Minerals 70:134-138 
Monazite 
Connecticut 31:79 
uranium-lead isotopes 55:162-164 
Montana 
analcime 73: 354-358 
hyalophane 73: 354-358 
minerals 73: 354-358 
phillipsite 73: 354-358 
Phlogopite 76: 534-539 
pseudoleucite 58:94-96; 59:179 
volcanic rocks 57: 204-206 
Monticellite 
Arkansas 21:140 
heat of formation 52:90-91 
Ouebec 20:171 
stability 63:81-83 


Montserrat 

volcanoes 37:121; 38:55 
Monzonite 

thermal conductivity 64:152-153 
Moon 


craters 27:82 
gravity 26: 73-74 
surface features 34:102-103; 38: 46-47, 50; 
393 45 
Morey-Schre inemaker 
theorem of coincidence 56: 246 
Morphology 
crystal 62:170-171 
relationship to crystal structure 61:130-132 
rhombohedral crystals 64: 207-209 
Mossbauer spectroscopy 
anthophyllite 73: 405-411 
armalcolite 74: 585-590 
diamond-anvil cell 74: 405-410 
europium 77:677~682 
ferric iron 71:534-538 
ferropseudobrookite 74: 585-590 
garnets 73: 429-436; 74:575-579; 75: 705-711, 
_ 720-730 
gillespite 75: 756-759 
glass 72:632-637; 78: 511-526 
hematite 76: 522-525 
high-pressure 74: 405-410, 551-555; 
75: 756-759; 77:830-835; 78: 625-626: 
79: 37 4-376 
iron silicate spinel 74: 405-410 
lunar minerals 72: 652-654 
Magnesioferrite 76: 522-525 
Magnetite 76:522-525 
meteorites 71:541-545 
orange glass 72:632-637 
organic acids 72: 682-690 
Oxides 77: 917-922 
Pigeonite 72: 652-654 
plagioclase 70: 219-221 
pseudobrookite 74:585-590 
pyroxenes 66: 366-369; 69:190-193; 70: 216-219; 
72: 540-544 
richterite 71:513-516 
Silicate melts 76: 400-407 
silicates 70: 215-221 
Spinels 72: 567-569 


MOssbauer spectroscopy (continued) 
technigues 71:607-608 
troilite 77: 830-835 
wustite 78:625~626; 79: 374-376 
Mt. Pelee 
eruption of 1929-1932 34:112 
lavas 26:75 
Mugearite 
Mexico 68:190-194 
mineralogy 68:190-194 
Mull 
andesite 72: 535-540 
Mullite 
erystal structure 62:158-165; 63: 223-227 
from aluminosilicates 25: 72-73 
properties 23:61 
solid solutions 63: 227-228 
Stability 58: 132-134 
unit-cell parameters 64:201 
x-ray diffraction 25:79; 32: 77-78 
Multilayers 
electrically charged 37:118-120; 38:44, 51-52 
Muscovite (see also Micas; Systems with MS) 
age dating 59:155-156 
coexisting with chlorite 76: 621-623 
crystal structure 63: 232-236; 65: 290-293; 
66: 487-492 
polymorphism 64: 248 
polytypism 55:225; 62:148 
reaction to kaolinite 62:147-149 
reaction to phengite 63: 146-147 
solid solutions 63:142-144 
stability 54:124-129; 55:197-198; 63: 141-142; 
66: 555 
synthesis 52: 65-66 
use in optics 38:55 
Muskox intrusion 
adeumulus growth 77: 743-751 
analyses 76:456, 471 
chromite 73: 300-316 
differentiation 77: 743-751 
metasomatism 77: 743-751 
Narcondam Island 
lava 23:61 
Narragansett Basin 
metamorphic rocks 76: 623-625 
Nebula 
formation 3: 208-233; 4:186-190; 16: 307-318 
Neon 
compressibility 79: 348-351 
crystal structure (high-pressure) 79: 348-351 
Nepheline 
assemblage with enstatite 64: 109-112 
crystallization 35:107 
electron microprobe analysis 77: 762-763, 766 
phase transition 55: 203-204; 56: 250-251 
properties 16:141 
Sardinia 14:165 
sodium-rich 56: 240-242 | 
solid solutions 56:242; 58: 217; 62: 125-126; 
77: 761-767 
Stability at high P 55:156-157 
x-ray composition method 54:150 
x-ray diffraction 56: 237-242 
Nepheline syenite 
New Jersey 21:148 
Nephelinite 
compared to melilite rocks 76: 478-485 
crystallization 64: 76-82 
melilite-perovskite relations 73: 369-370 
olivine 77: 761-767 
phase relations 66: 457-460 
residual liquids 63: 75-76 
Network structures 
glass 78:506-511 


Neutron diffraction 
andalusite 71: 496-500 
garnets 74:575~579 
sillimanite 71: 496-500 
Nevada 
garnet 42: 28 
pyrrhotite 61:161-163 
New England 
granite 51:62 
New Hampshire 
metamorphic rocks 69: 290-294; 70: 157-165; 
73: 371-380; 74: 436-438; 77: 805-812, 
8 26-830 
quartzite 69: 290-294 
New Jersey 
albite 26:71 
babingtonite 13:156-157 
gneiss 13: 148-149 
nepheline syenite 21:148 
New Mexico 
quartzite 65: 426 
zircon 77: 897-898 
New York 
age dating 62: 243 
chloritoid 33:79 
geology 35:107~108 
New Zealand 
hot springs 38: 290-293 
Newberyite 
erystal structure 60: 224 
Nickel 
crystal-melt partitioning 75:662-675 
latent heat 20:172 
Mantle 75: 662-675 
ores 65: 302-320 
partitioning between olivine/melt 76: 553-557; 
773 706~709 
partitioning between 
silicates/melt 78: 542-547 
partitioning in meteorites 75:678-684 
sulfurization 65:427 
Nickel diarsenide 
polymorphism 60:178-180 
Nickel Irruptive 
minerals 65:302-320 
Nickel nitrate hexammoniate 
crystal structure 21:150 
Nickel silicate spinel 
crystal-field spectra 76:505-508 
crystal structure 76:504-505 
high pressure 76:506 
Nickel-iron metal 
lunar minerals 69:240-242 
Niggli katanorm 
relation to CIPW norm 62:152-155 
Nitric acid 
ultrapure 70:266-268 
Nitrobenzene 
energy-volume coefficients 36:54 
mixtures with aniline 39:47-48 
Nitrogen 
fixation 19:161, 170-171 
Nitrogen pentoxide 
decomposition 29:85 
NMR 
hydrogrossular 64:210-212 
Nodules 
amphiboles 72:471 
Arizona 78:492-496 
chemical analyses 72:468 
diopside 73:278-282, 285-294; 79:296-299 
electron microprobe analysis 78:499 
enstatite 73:285-294; 79:299-301 
garnet 72:471; 73:278-283, 285-294 
harzburgite 75:535 
ilmenite 72:435-445; 73:278-282; 79:302-304 
kimberlite host 71:362-378; 73:282-294; 
742519-536; 752:521-546; 79:296~-302 


Nodules (continued) 
lherzolite 68:246; 72:431-445; 75:526-531; 
78: 488-492 
melting 72: 467-478 
Olivine 72:474; 73: 282-294 
peridotite 75:525 
pyroxenes 71: 362-373 
pyroxenite 75:529 
ultramafic rocks 71: 362-373; 72: 446-449; 
753 521-546 
Nomenclature 
igneous rocks 70: 201-204; 72: 668-682; 
75: 782-786; 77: 898-902 
volcanic rocks 74:543-550: 76:637-638 
Nonesuch shale 
Michigan 63: 262-264 
Organic molecules 75:806-813 
Norite 
host for sulfide ore 65: 302~320 
Ontario 25:71 
Norm calculation 
Barth-Niggli 63:193-195 
changes 30:97 
CIPW 63:193-195: 75: 786~787 
rock classification 63:185-L86 
significance of Naj8io, 63: 190-193 
use of Ca,Sio, 14: 163 


voleanic rocks 64:157; 68:179 
North America 
age dating 57:177-181; 61:173-178 
granites 66:553 
North Carolina 
age dating 59:156-158; 61: 200 
clarkeite 30:92-93 
Norway 
carbonate 25: 79-80 
eclogite 73:575-576 
igneous rocks 34:110 
intrusive rocks 23:62 
Precambrian 34:110 
Slip folds 67: 256-258 
Structural geology 65: 387-410 
sulfide deposits 55: 224~225 
Noselite 
composition 31:87 
Nova Scotia 
metamorphic rocks 63:276 
Nuclear quadrupole resonance 
garnets 75:735-741 
Nyiragongo 
volcanic rocks 75:585=591 
Obnazhénnaya pipe 
kimberlite 75:528~-531 
Obsidian 
California 15:152 
Iceland 14:167-168 
lithophysae in 15:152 
Mayan 21:137-138 
oxygen isotopes 72:593-597 
Surface features 14:167-168 
volatiles 30:81 
Ocean 
composition 21:363-365 
cores 35:101-103, 106-107; 36:121, 134; 
37:120-121, 124, 125; 38:45: 40:54-55 
Ocean sediments 
amino acids 71:592-595 
fluorine 39: 49 
radioactivity 40:45, 49-50; 41:32-34; 
48:51-52 
radium 32:70; 39:47: 41:31; 51:62 
uranium 51:62 
Oceanic islands 
andesite 68:175-177 
rhyolite 68:177 


31 


Oceanus Procellarium 
Pigeonite 69: 216-228 
Ohio 
geotherm 12:136 
underclay 70: 245-248 
Oklahoma 
age dating 62: 244. 
Olduvai gorge 
uranium in fossils 71:557-559 
Olivine (see also species; Systems with PA, FO, 
MONT) 
alteration in basait 65:421 
Apollo 12 69: 228-229 
cation equipotential surfaces 72:547-551 
composition 51:45; 64:182-183:. 
crystal-field spectra 70: 207-213; 71: 486, 
520-524 
crystal structure 69:302-305: 70:221~225 
diffusion 73: 403-405 
electrical conductivity 58:187-139; 
72: 552-554 
electron microprobe analyses 70:141; 
73: 283-284, 2898-295; 74:520-523, 530-531; 
753 525-530, 533, 535, 680; 76: 485-493, 
555, 559, 566-567, 578-579; 77:746; 78: 465 
enthalpy 74:517~-519 
forsterite-fayalite 53:119-120 
Hawaii 28:78 
high-pressure study 7 2:552-554 
inclusions in diamond 66:448; 67:131-132 
interdiffusion 71:516-520 
kimberlite 76: 485-494 
lunar minerals 70: 207-213; 71: 470-472: 
76: 508-512 
Madelung constants 70: 226 
Mg/Fe partitioning 76:563-569; 79: 332-337 
Mg/Ni partitioning with melt 75:668-675 
MnfCa/Mg/Al 76:572=-579 
Ni partitioning with melt 75: 662-675; 
77: 706-709 
Ni/Mn partitioning with melt 78: 542-547 
nodules 72:474; 73: 282-294 
optical absorption 72:552-554, 656-662; 
76: 508-512 
optical properties 58:187-189 
order-disorder 69:302~305; 70: 221-225 
phase equilibria 57:212-213; 73:317-322 
reactions with diopside 74:512-515 
REE partitioning with melt 75:656-657 
REE partitioning with vapor 77: 689-695 
solid solutions 65: 209-217 
Stability 65:209-217, 229 
Synthesis 52:69 
x-ray diffraction 57: 257 
x-ray identification 65: 210-212 
zoning 71:470-472; 76: 485-494 
Olivine-spinel transition 59: 48-49 
Omphacite 
stability 67:96-100 
Ontario 
age dating 59:158; 60:220; 61:176-178; 
65: 379-386; 66:528-536; 67: 224-230; 
69: 337-339; 71:566-571 
echellite 20:163 
evidence for liquid immiscibility 27:84 
granite 58:176-177; 65:379-386; 72:602-610 
komatiite 75:561-562; 76: 494-502 
norite 25:71 
ores 64:177-188 
sulfides 65:302-320, 427 
Opal 
crystallinity 31:82 
Ophiolitic complex 
age dating 72:616-623 
Antilles 72:616-623 


Ophiolitic complex (continued) 
California 71:578-583 
origin 72:616-623 
Washington 71:578~583 
Optical absorption (see also Crystal-field 
spectra) 
agglutinate 74:;590-593 
akaganéite 73: 477-480 
augite 72:656-662 
fassaite 76:515-516 
gillespite 72:564-567 
glass 72:637-638, 656-662; 75: 688-695 
high-pressure 71:524-527; 72:552-567; 
74: 559-561 
lunar glass 72: 656-662 
lunar minerals 7 2:656-665 
Magnesiowiistite 72: 554-557 
Metallic coatings 75:699-701 
olivine 72:552-554, 656-662; 76:508-512 
orange glass 72:637-638; 73: 47 2-473 
organic compounds 39:50-51 
orthopyroxene 72: 656-662 
plagioclase 72:574-576, 656-665 
pyroxenes 72:656-662; 77:853-855 
Optical analyzer 
design 56:251 
Optical crystallography 
definitions 32:75 
techniques 33:77-78; 37:118; 38: 42-43 
Optical glass 
American 37:122 
analysis 18:158-159 
annealing 19:173; 20:164-165 
classification 19:172 
composition and refractivity 19:173~174 
cooling 18:167-168 
devitrification 18:162-163 
dispersion 19:171-172; 20:172~-173 
impurities 17:132, 138; 18:158, 164-165, 169 
industry 19:175, 177 
iron content 16:149 
manufacture 17:132; 18:162; 19:159-160, 
169-170: 20:169, 174; 25:80; 26:74 
melting 18:162 
milkiness 17:138 
Pb-Si volatilization 18:172~173 
stress 18:174 
Surfaces 22:132 
synthesis 16:135-137 
thermal stress 18:163 
Optical properties (see also Optical absorption; 
Refractive index) 
alkali feldspar 55: 227 
anthophyllite 19:173 
benzene 37:123-124 
carborundum 16:148 
feldspar 5:161; 31: 76-77; 50:34-36, 60-61; 
51: 49-51; 52:92 
glass 33:69-70; 36:124; 55:195-197 
grandite 73: 426-433 
interference figures 22: 145-146 
Measurement 19:167-168; 23:53-54; 51:57 
Minerals 30:89 
Olivine 58:187-189 
ores 19:166-168 
pigments 16: 148-149 
Plagioclase 49:53; 52:47-49, 87, 92; 
54:119-120; 56:216-217; 58: 213 
pyroxenes 67:92-94 
refractive index 8:104 
silicates 58: 187-189 
spinels 69:232-233 
terminology 31:83 
torbernite 20:163 
uniaxial crystals 13:155 
vaterite 66:558 
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Optical pyrometer 


calibration 24:68 


Optical standard 


Fluorite 10:106 
quartz 10: 106 


Optical techniques 


axial angle 6:89-90; 8:102-103 
crystal plates 9:100-101 
density 10:106 

extinction 7:102-103 

graphical methods 12:143 
half-shade apparatus i3:147 
light source 12:131-132 
polarizer 15:144 

quartz plate 7:103 

refractive indices 11:105; 12:132 
refringence 13:147 

review 10:102-103; 20:172 


Orange glass 


optical absorption 72:637~-638; 73: 472-473 
properties 73: 464-467 


Grange soil 


Apollo 17 72:631-638 


Order-disorder 


anthophyllite 73: 405-411 

bustamite 75: 746-753 

Fe/Mg 69: 302-305 

Fe/Mg in anthophyllite 73: 405-411 

garnets 74:579-585 

hydrogrossular 64:210-212 

layered structures 57: 240-243; 58: 203-208, 
216 

olivine 69:302-305; 70: 221-225 

phosphates 56: 242~243 

plagicclase 56:151-156 

pseudobrookite 74:585-590 

pyroxenes 74: 539-542 

pyroxenoids 75:746-753; 77:850-853 

short-range 56:153-156 

wollastonite 75: 746-753 

x-ray diffraction 57: 241-242 


Oregon 


basalt 64:171-176; 69: 264 
schist 4:191 


Ores (see also Systems Index) 


associations 30:90 

copper 29:86; 35:103 

emplacement 65: 314-319 

fluids 39:51-52; 57: 258 

formation 32: 76-77 

geothermometry 58:157-160 

minerals 58:138-167; 59:110-141; 60:173-182; 
61:142; 62:174-215; 63:199-216; 
64:177-188; 65:302-320; 67:175-199 

nickel 65: 302-320 

Ontario 64:177-188 

Porcupine district 65: 427 

pyrrhotite-Ni-Cu 65: 335-336 

solution geochemistry 57: 234-240, 258 

solutions 56: 204~206 

Strathcona Mine (Sudbury) 64:178-138 

sulfide mineral sequence 66: 431-434 

zoning 65: 319 


Organic acids 


Mossbauer spectroscopy 7 2: 682-690 
sediments 66:515-526 


Organic compounds 


optical absorption 39:50-51 
properties 46:38 
Raman spectroscopy 31:83-84; 35:105; 37:124 


Organic matter 


Chesapeake Bay 79: 394-399 

colloidal 79: 394-399 

Deep Sea Drilling Project 71:584-596 
epimerization 71:596-598 


Organic matter (continued) 
foraminifera 71:596-598 
fossils 53:97-101; 54:107-109; 56: 249-250 
Green River 58:185 
infrared spectroscopy 66:520-524 
lead-zinc deposits 79: 384-388 
Precambrian 61:184-187; 64: 215-218; 
65: 365-372 
racemization 66:526-528; 73: 576-581 
sediments 63: 258-262; 67:199~210; 71:584~596; 
73: 581-590 
Shale 63: 262-264 
Spitsbergen 79: 403-406 
Organic minerals 
curtisite 29:84 
Organic molecules 
chromatography 73:587 
clay 74:604-609 
fossils 75:806-813; 76:625-63l 
mass spectrometry 71: 507 
Nonesuch shale 75: 806-813 
polar 70: 251-258 
Precambrian 75: 806-813 
Orogenesis 
age dating 63:247-250: 73:569-575 
Orthoamphibole 
polymorphism 72:544-547 
Orthoclase (see also Alkali Feldspar; Feéldspar; 
Systems with OR) 
from biotite-chlorite reaction 54:151-152 
lead isotopes 60:191-~195 
melting 21:143-144; 65:244~245; 66:558 
perthites 55: 223-224 
properties 50:35-36 
relation to microcline 54:150 
transition to microcline 63: 253-256; 
66: 558-559 
Orthoclase effect 
peralkaline liquids 64: 246 
Orthoferrosilite (see also Orthopyroxenes; 
Pyroxenes; Systems with FS) — 
crystal-field spectra 70: 211-215 
crystal structure 65: 285-290 
high pressure 70: 211-215 
Orthopyroxenes (see also Pyroxenes) 
electron microprobe analysis 72:538, 657 
iron-rich 68: 229-231 
Ni partitioning with melt 75:662~668 
optical absorption 72: 656-662 
polymorphism 72: 544~547 
REE partitioning with melt 75: 657-659 
unit cell 52:88 
Osmotic pressure 
melts (silicate) 36:129 
Oxalic acid 
Raman spectra 34:111-112 
Oxidation 
high temperature 69: 262 
lunar regolith 73: 467~473 
lunak rocks 72:638-643 
pyroxenes 67: 94-96 
spinels 73: 332-341 
Oxides 
Apollo 12 69: 229-238 
basalt 69: 278-284 
electron microprobe analysis 69: 278-284 
melting 55: 207-208; 57: 256-257 
Méssbauer spectroscopy 77: 917-922 
partitioning of Ti/Al 71:378-384 
properties of refractory 15:156-157 
solid solutions 76:581-584 
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Qxides (Fe-Ti) 
carbonatite 77:876-880 
coexisting 70:161~-164 
electron microprobe analysis 70:161 
in basalt 69:278-284 
phase equilibria 64:144-148; 70:157-165 
Oxygen (see also Oxygen isotopes) 
bridging in silicates 75:644-648 
buffers. 58:104-106; 63:133-135; 66:402~-403; 
67:170-175; 69:200-202; 71:615-616; 
73223772407 75:2720-735; 77:917~-922 
calculation of fugacity 69:278-294 
controlled fugacity experiments 73:332-341 
electric-field gradient 71:500-504 
fugacity 62:60-66; 64:144-148; 65:213-215, 
279-283 
fugacity during melting 73:237-240 
fugacity in metamorphism 58:216; 70:157-165 
fugacity in pegmatoids 69:278-284 
intrinsic fugacity 75:720-735 
ion polarizability 71:500-504 
reactions with sulfide 65:356-357 
Oxygen isotopes 
basalts 72:593-601 
CO,-silicate fractionation 73:232~-236 


dacite 72:593-597 

fossil 77:826-830 

fractionation 79:328-332 

Heimaey lava 72:597-598 

igneous rocks 73:232-236 

island ares 71:545-547 

metamorphic rocks 74:436-438; 77:826~-830; 
78:608-611; 79:328-332 

0,-silicate fractionation 73:232-236 


Obsidian 72:593-597 
quartz 49:36-37 
Réunion Island 72:598 
sediments 73:590-595 
Snake River basalt 72:598-601 
Surtsey 72:598 
ultramafic rocks 78:492-496 
voleanic rocks 72:593-601 
Pacific 
volcanic rocks 21:140-141; 30:93 
volcanoes 21:140-141 
Pacificite (var, basalt) 
characteristics 29:81 
Pahoehoe 
Hawaii 22:146-147 
Paleobiochemistry (see Biochemistry) 
Paleogeography 4:204~-214 
Paleozoic 
metamorphism 35:107-108 
Palisades intrusion 
temperature 12:136-137 
Palladium 
compressibility 76:650-654 
Pantelleria 
basalt 60:165-167; 61:200 
chemical analysis 68:199 
cossyrite 65:426 
volcanoes 12:142-143 
Pantellerite 
chemical analysis 59:108-109; 60:220 
composition 63:186-190 
Paracelsian 
crystal structure 51:44-45; 52:74-75, 92, 95 
Paragonite 
crystal structure 63:232~-236 
Stability 53:111-114; 54:124-126; 55:197-198 
Pargasite 
association with spinel 70:138-142 
electron microprobe analysis 70:141 
REE partitioning 76:588-594 
Stability 54:116-117; 55:198-200 
synthesis 53:110 


Paricutin volcano 
andesite 66:451-453 
basalt 66:451-453 
material balance 67:242-243 
tholeiite 66:451-453 
volcanic rocks 45:34? 65:266-269 
Partial volumes 
solutions 33:72 
Partitioning 
boron between crystal/melt 72:588-593 
Cr/Al between pyroxenes and spinel 71:384-392 
Fe/Mg between coexisting pyroxenes 65:308-310 
Fe/Mg between garnet/pyroxene 72:527-534; 
73:269-273; 75:571-574 
Fe/Mg between 
perovskite/magnesiowistite 78:618-625 
Fe/Ni/Mg in meteorites 75:678-684 
Fe/Ti between ilmenite/magnetite 69:198-202 
Mg/Fe between olivine/spinel 76:563-569; 
79 3332-337 
Mg/Fe in silicates 77:774-784 
Mg/Ni between olivine/melt 75:668-675 
Ni between crystals/melt 75:662-675; 
76:557-563 
Ni- between olivine/melt 76:553-557; 
77: 706-709 
Ni between pyrrhotite/magnetite 79:337-340 
olivine/melt 78:542-547 
Pu/U/Th in meteorites 76:584-588 
pyroxene/melt 78:542-547 
REE between silicate/melt 76:588-594 
REE between carbonate/silicate 
melt 77:695-703 
REE between crystal/melt 75:656-662 
REE between crystal/yapor 77:689-695 
REE between peridotite/melt 78:562-568 
REE between plagioclase/melt 77:703-706 
REE between silicates/melt 76:588-594; 
77:682-689 
Ti/Al between pyroxenes, garnets, . 
oxides 71:378-384 
Ti/Al in lunar basalt 72:623-629 
trace elements 76:541-550 
trace elements between 
erystal/melt 79:326-327 
U/Th between diopside/melt 72:581-586 
U/Th between whitlockite/melt 72:581-586 
U/Th/Pu in meteorites 75:684-687 
Pascoite 
Peru 13:144~-145 
Patterson maps 
interpretation 50:57 
Pauling, Linus 
bonding in crystals 68:292-295 
Pearls 
evaluation of quality 22:142-143 
Pegmatite 
age dating 55:162-164; 573256; 71:569-576 
phase equilibria 56:222-223 
South Dakota 60:222 
Pegmatoids 
in basalt flows 69:264-269 
oxygen fugacity 69:278-284 
Pelites 
_ petrogenetic grid 74:438-446 
Pelitic rocks 
isograds 65:279-283 
metamorphism 63:142-147 
Pendulum 
electric 23:61-62 
Foucault 27:86-87 
Pentlandite 
coexisting with pyrite 65:328-329 
solid solutions 65:320-329 
stability 55:175-177; 61:146-149; 62:248-249 
thermal expansion 63:204-207 
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Peptides 
analysis by fluorescence 72: 701-704 
Periclase 
compressibility 75:509-513; 76:519-522 
crystal structure 20: 168 
diffusion with quartz 78:577-580 
Stability 59:63-67 
Peridotite 
compressional wave velocity 76: 414-416; 
78: 559-562 
degree of partial melting 76: 424-4238 
dolomite 75: 636-639 
elasticity 31:75 
electrical conductivity 76: 416-419 
formation of amphibole 68: 245-247 
Highwood Mountains 76: 534-539 
intrusion temperatures 37:135 
kimberlite 70:138-142; 75:525 
Mantle 64:126-134; 73: 237-248; 75: 546-555 
melting 62:71-76; 69:176-181; 71: 357-362; 
72: 467-478; 73: 215-224, 237-240, 263-266; 
75: 623-626, 636-639, 675-679; 76: 414-419, 
424-428, 541-550; 77:797-801: 78: 559-568; 
79: 307-310 
melting with CO, 773 756-761 


Ni partitioning 76:557-563 
nodules 75:525 
partitioning of REE with melt 78: 562-568 
phase equilibria 75:546-555; 76: 435-441, 
448-454; 77: 756~761 
phlogopite 75: 636-639 
Pu/d/Th partitioning 76:588-594 
radioactivity 64:176-177 
relation to carbonates 74: 468-474 
Spain 75: 562-571 
trace element partitioning 76: 541-550 
Peridotite (garnet) 2 
petrogenetic grid 73: 269-27 
phase equilibria 73: 263-266, 269 
Stability 64:126-134 
Peridotite (spinel) 
stability 64:126-134 
Permeability 
Metamorphism 78: 608-611 
Perovskite 
compressibility 77:935-837; 78:613-614 
crystal structure 76:516-519 
electron microprobe analysis 77:874; 78:573 
Fe/Mg partitioning with 
magnesiowlstite 78: 618-625 
kimberlites 77:874-876; 78:572-574 
Magnesium silicate 77: 835-837 
Mg-Fe silicate 78:612-625 
Quebec 79: 304-307 
REE 78:572-574; 79: 304-307 
stability 77:837-841 
Perthite (see also Cryptoperthite; 
Microperthite) 
characterization 53:115-116 
orthoclase 55: 223-224 
properties 50: 36-37 
Peru 
glass 68: 339-342 
hewettite 13:144-145 


metahewettite 13:144-145 
Pascoite 13:144-145 
vanadates 13:144-145 
Petrofabric analysis 
applications 7:126-128; 8: 44-45; 40: 46-47; 
43: 22 
granite 54:103-107 
inclusions 38:54-55 
metamorphism 40: 46-47 
quartz lamellae 44:19-20 
significance 38:54-55 
two-dimensional 54:150 


Petrogenesis 
reaction principle 21:143 
volcanic rocks 69: 257-258 
Petrogenetic grid 
amphibolites 77:805-812 
pelites 74: 436-446 
peridotite (garnet) 73: 269-273 
Petrographic microscope (see Microscopy) 
Petr ography 
numerical 60:158-165 
quantitative 11:105 
South American rocks 11:105-106 
statistical 47: 45-46 
volcanic rocks 30:93 
Petroleum 
hydrogen isotopes 74:602-604 
Steranes 68: 303-307 
Petrology 
basalt 69: 249-258 
dacite 69: 249-258 
lunar rocks 72: 623-668 
Mantle 63:147-178 
St. Paul's rocks 29:82 
Statistical 48:45-46; 49:52-53 
structural 47:50 
Petrology~~Exper imental 
Philosophy of 9:94-95 
Phase diagrams 
bibliography 55: 223 - 
interpretation 30:91 
Phase equilibria (see also Systems index) 
experimentation 53:145 
feldspar 49:37-41 
history of research 54: 139-142 
hydrates 37:129 
importance to geology 36:124 
projections 48: 41-43 
pyroxenes 38: 36 
pyroxenoids 38: 36 
research 35:97; 41: 30-32 
Silica 40:39-40 
Studies 36:109-116; 38:36-41, 43-44; 
39: 33-40; 46: 29-33; 47:29 
Phase rule 24:69: 29:86; 36:125 
Phase transitions (see also Polymorphism) 
alkali feldspar 55: 204 
bornite 61:139-141: 63:274 
effect of stress 77:842-849 
electronic 79: 380-384 
feldspar 59:173-174 
high-order 55:203; 56: 250-251; 59:168 
nepheline 55: 203-204; 56: 250-251 
pseudowollastonite 63:83-84 
relation to twinning 66: 503-504 
Silicates 59:178 
sodium nitrate 30:96-97; 31:74 
sodium triphosphate 57: 258 
thallium 58: 88-89 
theory 19:166 
wollastonite 63:83-84 
Phengite (see also Micas) 
crystal structure 66: 487-492 
formation from muscovite 63: 146-147 
Stability 65: 424 
Phillipsite 
electron microprobe analysis 73: 356 
Montana 73: 354-358 
Phlogopite (see also Micas; Systems with PHL) 
barium 76: 534-539 
compressibility 76: 529-531 
electron microprobe analysis 74: 530-532; 
76: 534-538 
Fluorine content 67:170-175 
kimberlite 74: 528-536 
melilite~bearing rocks 73:370-371 
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Phlogopite (continued) 
melting 67:161-167; 71: 392-396 
Montana 76: 534-539 
peridotite 75: 636-639 
Stability 54:150-151; 55:197-198; 58:127-132; 

68: 236-240; 76: 441-448 

Stability in mantle 68: 245-247 
stability with pyroxene 68: 247 
synthesis 52: 66-67 

Phosphates 
crystal chemistry 56: 242~243 
new iron 68: 330~332 
Order-disorder 56: 242-243 
Phase equilibria 54:110-112; 55: 224 
x-ray diffraction 56: 242-243 


Phosphides 

meteoritic minerals 61: 166-167 
Phosphorus 

Silicate melts 79: 314-315 
Photography 


graininess reduction 30:94-95 
stereoscopic 23:59 
Photometer 
deSign 26:72-73 
polarized light 19:167 
Picrochromite 
Stability 73: 308-316 
Picture Gorge basalt 
petrology 69: 264 
Piedmont 
age dating 58:171-174; 65: 427 
albite 37:132 
Maryland 58:171-174 
Pigeonite (see also Pyroxenes) 
basalt 72:650-656 
crystal-field spectra 70: 207-213; 71: 482-484 
crystal structure 58:193-197; 59: 181; 
66: 494-497; 73: 525-531 
@lectron microprobe analysis 7 2:536 
inversion 66: 347-353 
lunar minerals 70: 207-213; 73:525-531 
mantled 69: 216-228 
Mossbauer spectroscopy 72:652-654 
Oceanus Procellarium 69: 216-228 
stability 71: 603-607 
Pigments 
optical properties 16:148-149 
Plagioclase (see also Albite; Anorthite; 
Feldspar: Systems with AB and AN) 
andesite 68:174-177 
Apollo 16 72: 643-645 
association with chromite 69: 155-157 
basalt 71: 400-403 
coexisting with diopside 72: 502~507 
color index 68:174-175 
composition 52: 46-47; 64:183-135 
crystal-field spectra 71:485; 72:574-576, 
643-645 
effects of heating 55:188-190 
electron microprobe analyses 71:401~-402; 
722574, 645, 6573 76:501 
excess silicon 69:274-278 
glass optical properties 55:195-197 
incompatibility with melilite 67:101~-104 
iron content 72:643-645, 662-665 
lattice parameters 52:49: 53:117 
Luna 20 72:662-665 
lunar Minerals 70:219-221 
melting 12:135-136; 65:204-209 
miscibility 76:619-621 
Méssbauer spectroscopy 70:219-221 
optical absorption 72:574-576, 656-665 
optical properties 49:53; 52:47-49, 87, 92; 
332144? 542119°120; 56:216-217; 58:213 
phase equilibria 69:148-155 
properties 50:39-41; 57:259 
rhombic section angles 52:92 


Plagioclase (continued) 
structural state 64:185-196 
superstructure 51: 46-47 
x-ray diffraction 54:120-122; 55: 226; 56: 249 
zoning 60:169-172; 71: 400-403 
Planck, M. | 
radiation law 17: 129-130 
Planetesimal hypothesis 9: 222-223 
Planets 
evolution 73: 448-451 
origin 23: 270-282 
Plants 
hydrogen isotopes 79: 391-394 
Plasticity 
Marble 43:119-120 
minerals 3:119 
Plates 
descending 77: 797-801 
Platinum 
calorimetry 8:105 
reduction of Fe 14:163 
specific heat 17:135 
zones in Stillwater Complex 78: 461-468; 
79: 232 
Pleistocene 
Iceland 34:107 
Pleonaste 
phase equilibria 73: 322-327 
Plumbojarosite 
Utah 9:100 
Plutonium 
fractionation 73: 451-454 
meteorites 73: 451-454 
partitioning 76: 584-588 
partitioning in meteorites 75: 684-687 
Pneumatolytic processes 
ore formation 32: 76-77 
Point counting 
thin section 48:51; 50: 56-57; 51:58 
Point groups 
nomenclature 22: 146 
Polarized light applications 
projection chart 30:36 
reflected light 26:79 
Pollucite 
dehydration 39:52 
Polydymite 
polymorphism 67:179-182 
Stability 60:176-178 
Polyhedra 
bulk modulus/volume relationship 78: 634-635 
Polymerization 
Raman spectra 36:133 
Polymorphism (see also Phase transit ions) 
aluminosilicates 65: 247-248; 66: 392 
analcime 74: 413-415 
anorthite 58:198-199, 215 
barbital 56: 244-245 
bornhardtite 67:179-182 
bornite 61:198; 63:279; 66:554 
calcium aluminosilicate 52:88 
calcium oxide 78: 627-630 
earbon 69:311 
carrollite 67:179-182 
chalcopyrite 6 4: 197-198 
chloritoid 56: 226-227 
clinoferrosilite 65: 285-290 
copper sulfides 59:116-126 
cordierite 57:196; 60:145 
covellite 66: 442 
cubanite 70: 302-303 
Gigenite 62: 247-248; 66: 554 
enstatite 598:197-198; 61:194; 63: 278-279; 
66: 369-370 
feldspar 33:72 
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Polymorphism (continued) 

ferrosilite 64:148-150, 202-204; 66: 557; 
67: 86-88 

gillespite 75: 756-758 
heazlewoodite 64:199 
hematite 76:522-525 
iron sulfides 34:106 
lead 77: 842-849 
magnesioferrite 76:522-525 
Magnetite 76: 522-525 
methane 79: 349-355 
muscovite 64: 248 
nickel diarsenide 60:178-180 
orthoamphibole 72:544-547 
orthopyroxene 72;544-547 
polyadymite 67:179-182 
potassium nitrate 29: 80-81 
praseodymium 79: 380-384 
pressure 58: 216-217 
pyrrhotite 62: 210-214; 68: 259-267 
rutile 79: 367-369 
siegenite 67:179-182 
smythite 68: 267-270 
sodium disilicate 38: 43-44 
sodium phosphate 57: 258 
sodium sulfate 28:81-82; 29:80, 86 
sodium tungstate 34:102 
sulfides 67:179-182 
thiazole 32:74 
troilite 64:198-199; 69: 325-326; 77: 830-835 
trustedite 67:179-182 
violarite 67:179-182 
wustite 79: 374-376 


Polysulfide liquids 


Stability 59:140-141 
Polytypism 

Tica 52:68-69; 53:111; 56: 250; 66: 492-494 

muscovite 55: 225; 62: 148 
Population 

world distribution 21:137; 22: 138-139 
Porcupine district 

ores 65: 427 
Porphyrins 

mass spectroscopy 67: 200-201 
Port Clyde 

plutonic rocks 60:167-169 
Portland cement (see Cement) 
Post Pond volcanics 

Minerals 77: 805-812 

phase equilibria 76: 613-619 
Potass ium 

erystal structure 27:83 

garnet 68: 235-236 

half life of K49 55:164; 56:165 

isotopes 71:612~-614 

pyroxenes 68: 233-236 

sources 17:131 
Potassium aluminate 

crystal structure 34:105 
Potassium-argon isotopes 

feldspar 54:145-146; 55: 162-166 

Mica 54: 145-148; 55: 162-166 
Potassium ferrite 

crystal structure 34:105 
Potassium iodide 

solubility 30:91 

x-ray diffraction 22: 143-144 
Potassium nitrate 

polymorphism 29:80-81 
Potassium sulfate 

solubility in steam 50: 46 
Potassium tetrathionate 

erystal structure 37: 135-136 
Potentiome ter 

design 6:90; 13:142~143, 152-153 

for thermocouples 18: 168-169 


Powder diffraction (see X-ray diffraction) 
Praseodymium il 
polymorphism 79: 380-384 
Precambrian 
carbon isotopes 61:190-191 
Colorado 32:305-306; 33:284; 63: 253-256 
Finland 62: 222-227; 66:553-554 
granite 56:165~168 
Norway 34:110 
Organic matter 61:184-187; 62: 236: 
64: 215=218; 65: 365-372 
Precession camera 
high-temperature 59:175 
Orientation 51:45 
Premier pipe 
kimberlites 75:531-538; 78: 488-492 
Pressure 
apparatus 7:99; 24:51-53 
Calibration 11: 95-96 
Curie temperature 40: 45-46 
effect on &Squartz 27: 85-86 
effect on binary systems 29:69-72; 30:100 
effect on electrical conductivity 30:96 
effect on solids 12:133 
effects 21:141; 22:128-129 
equations of state 58: 216-217 
ferromagnetism 39: 46 
hydraulic apparatus 35:105-106 
hydrostatic apparatus (200 kbar) 39: 45-46 
hydrothermal device 37:122 
Measurement 36: 130 
melting 10: 95-96 
mineral synthesis 12: 123-126 
need to study 16:140-141; 54: 96-97 
polymorphism 58: 216-217 
recent research 60: 226 
review 39:52 
role in rock formation 14:171 
ruby calibration 74:399-402: 75: 827-828; 
76: 650-654; 78: 665-669 
Significance in geology 38:50 
Solution 30:91; 33:61-63, 71-72; 35:108; 
37: 112-113, 123, 130; 38:39-41; 39:38-39; 
40: 41-42 
temperature of release 22:134 
Pressure generation (see also Diamond-anvil 
cell) 
100-kbar squeezer 57:170 
at high temperature 47:34 
Boyd-England press 55:154-156; 59:179 
Brillouin-seattering cell 79: 411-415 
cryogenically loaded cell 79: 409-411 
design for 15 kbar 48:45 
high-temperature single-crystal 79: 406-409 
nistory 49: 49-50 
hydrothermal 11:96; 40:38; 46: 28-29 
Single-stage apparatus 5$7:170-172 
techniques 49: 49-50 
two-stage apparatus 57:172~173 
Pribilof Islands 
volcanic rocks 30:87-88 
Prismatic structure 
igneous rocks 15:150 
Prisms 
design 20:169-170, 173 
Projection 
for solution of spherical triangles 15:157 
gnomonic 31:84 
phase equilibria 48: 41-43 
Projection chart 
polarized light 30: 86 
Proteins 
fossils 74:609-612 
hydrolysis 74: 609-612 
Mollusk shells 63: 267-276 
thermal degradation 60: 207-208 
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Protoenstatite (see also Enstatite; Systems with 
EN) 
crystal structure 58:197-198 
Protractor 
for mapping 15:145 
Pseudobrookite 
crystallization 73:341 
electron microprobe analysis 73: 346 
isomorphs 74: 585-590 
MGssbauer spectroscopy 74: 585-590 
order~disorder 74: 585-590 
solid solutions 64:146-148 
Pseudoleucite 
Montana 58:94-96; 59:179 
OGrigin 36:128-129; 57: 204-206 
Pseudowollastonite (see also Wollastonite; 
’ Systems with WO) 
melting 73: 440-443 
phase transition 63:83-84 
synthesis 7:105-106 
Pumice 
analysis 68:187-190 
mineralogy 68:187-190 
Tonga 69: 258-259 
Pyrex (see also Glass) 
glass 34:108-109 
solid-media apparatus 76: 656-658 
Pyrite 
analysis 13:150; 9: 96-97 
assemblage with magnetite 70: 291-292 
coexisting with pentlandite 65: 328-329 
composition 63: 214-215 
crystal structure 30:84 
equilibrium with pyrrhotite 61:199 
isomorphs 69: 322-325 
Stability 9:105; 55:177-178, 181-183,plate;: 
56: 187-191; 58:144-145, 214 
synthesis 10:104-105 
temperature of formation 57: 220-222 
transition to marcasite 66:503-504 
Pyroclastics 
alteration to zeolites 32:71 
Pyrolite 
composition 63:148-151 
Pyrolysis 
colloidal organic matter 79: 394-399 
Pyrometer 
optical 18:167 
Pyrope (see also Garnet; Systems with PY) 
melting 60:124; 61:109-112 
site occupancy of Gd 78: 568-572 
stability 50:55-56; 58:83-87, 107-113; 
71; 421-424 
stability with H.o 66: 384-385 
synthesis 53:12 
Pyrophyllite 
thermal expansion 69: 193-194 
Pyroxenes (see also species) 
age dating 60:190-191 
alteration in basalt 65: 421 
aluminous 60:134-139; 63:147~-174; 73: 273-278 
andesite 72:535-540 
Apollo 15 72: 647-656 
basalt 30:96; 69: 269-274; 71: 399-400 
CIPW norm 62: 246 
coexisting 65:305-310; 69: 288-290 
coexisting with garnets 72: 447-448, 523-534 
composition 65: 305-310; 66: 327-369; 
71: 528-538 
Cr/Al partitioning with spinel 71: 384-389 
crystal chemistry 57: 249-252; 58: 192-198; 
73: 518-535 
crystal-field spectra 77: 853-855 
crystal structure 57: 249-252; 58:192-198 
crystallization in basalt 30:92 


Pyroxenes (continued) 
diatremes 73: 294-300 
electron microprobe analyses 67: 83-86; 

69: 270-274; 70:136; 71: 365-367, 380, 383, 

389, 400, 460-461; 74:530-532; 76: 499-501, 

555, 578-579; 78: 465 
exsolution 66:353-359; 67: 83-86; 74: 433-436 
Fe/Mg partitioning with garnet 75: 571-574 
ferric iron 71: 531-534 
fractionation 63:114-121 
geotherm 72: 431-445 
Greenland 71: 528-538 
intergrowth with ilmenite 70: 134-138; 

71: 373-378; 75: 542-546 
iron-rich 32:69; 69: 285-290 
isothermal sections in 

quadrilateral 63:121-129 
kimberlite 65: 252-260; 66: 554-555; 

68: 233-236; 71: 373-378 
komatiite 76: 497-502 
lunar minerals 69: 216-228; 70: 131-133; 

71: 459-463; 73: 457-464 
Madelung constants 70: 226 
melting 4:227-229; 69:168-175 
Mn/Ca/Mg/Al 76: 572-579 
MSssbauer spectroscopy 66: 366-369; 

69: 190-193; 70: 216~219; 72: 540-544 
Ni/Mn partitioning with melt 78: 542-547 
nodules 71:362-373 
optical absorption 72:656-662; 77: 853-855 
optical properties 67:92~-94 
order-disorder 74: 539-542 
oxidation 67: 94-96 
partitioning of REE with vapor 77: 689-695 
partitioning of Ti/Al 71: 378-3984 
phase equilibria 37:114-115; 38:36; 

552208-210; 56:223-225; 57:212~213; 

61:56-82, 96-99; 62:84-95; 63:101-137, 

174-176; 64:148-150; 65:239-241; 66:335-366; 

67:80-101; 68:202-231; 70:125-133; 

73%317-322; 76:569-572 
phase transitions 62: 88-91 
potassium 68: 233-236 
quadrilateral 55: 208-210 
reaction with pyrrhotite 66: 427-429 
REE partitioning 76: 588-594 
REE partitioning with melts 77: 682-689 
role in basalt 63: 64-65 
Skaergaard 66: 359~363 
spinel lherzolite 76: 569-572 
stability 69: 285-290; 72:527-534 
stability with phlogopite 68: 247 
twinning 73:531-535 
unit-cell parameters 70: 129-130 
volatiles in melt 74: 454-468 
x-ray diffraction 25:70-71 
zoning 70:131-133; 71: 459-470; 76: 497-502 

Pyroxenite 
facies of volcanic rocks 66: 457-460 
Mexico 13:144 
nodules 75: 529 
phase equilibria 75:562-571 
stage in basalt genesis 63:120-121 
Pyroxenoids (see also species) 
cobalt silicate 78: 626-627 
crystal chemistry 74:561-569; 75: 746-753 
order-disorder 75: 746-753; 77: 850-853 
phase equilibria 38:36 
stability 78: 626-627 
Pyroxferroite 
electron microprobe analysis 70: 134 
lunar minerals 70:133 
Pyroxmangite 
crystal structure 74:564-569; 77: 850-853 
electron microprobe analysis 74: 562 
Japan 74: 561-569 
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Pyrrhotite 
assemblage with magnetite 66: 429-431 
composition 61: 199-200 
equilibrium with pyrite 61:199 
melting points 41:34 
Nevada 61:161-163 
oxidation 70: 287~289 
polymorphism 62: 210-214; 68: 259-267 
reaction with pyroxene 66: 427-429 
solid solutions 65: 320-329 
solubility in sphalerite 54:99-100 
stability 55:175-178 
synthesis 9:104~-105; 10: 104-105; 62: 215 
temperature of formation 57: 220-222; 62: 245 
thermal expansion 68: 259-267 
x-ray diffraction 58: 155-156 

Quartz (see also Systems with Si0.) 


@-Btransition 8:100-101, 103-104; 47: 41-42; 
48:34: 49:31-36, 56; 50:61; 52:89 
assemblage with chlorite 66: 385-387 
assemblage with yoderite 66: 380-381 
erystal structure 25:72, 74, 78; 64: 204-207 
deformation 44:19-20; 49:55-56; 51: 45-46 
diffusion with periclase 78:577-580 
geothermometry 8:103-104 
goniometry 12: 147 
grain shape 41:34 
heat capacity 27:86 
lattice energy 75: 644-648 
optical standard 10:106 
oxygen isotopes 49: 36-37 
solid solutions 59: 97-98 
solubility in steam 48:40; 49: 42-43; 
50: 45-46; 51:59 
Stability with chlorite 61:88-91 
stability with co. 61: 84-85 


transition 27: 85-86 
transition temperatures 49: 31-36; 52:51-53 
transition to coesite 58:87-88; 59:180; 
64:141-144; 65:410-414; 73:606-609 
twinning 52: 89-90 
Quartzite 
New Hampshire 69: 290-294 
New Mexico 65: 426 
Quebec 
alnoite 20:171; 21:135 
cacoclasite 20:163 
carbonatite 79: 304-307 
monticellite 20:171 
perovskite 79: 304-307 
Quench furnace 
controller 78: 679-682 
Quenching 
hydrothermal 48:51 
Quenching experiments 
diamond—anvil cell 76: 502-504 
Racemization 
amino acids 66:526-528; 73: 576-581 
Radiation damage 
alanine 54:109 
bones 58: 214 
Radioactive elements 
sediments 39: 40-41 
Radioactivity 
background counting 54: 109 
beta measurement 55:183-186; 56:171-179 
detector 40:52 
distribution 46: 36-37 
eclogite 62: 247 
elements in disequilibrium 41: 33 
fallout 58:178-181; 59:178 
granite 47:49 
Meteorites 47: 46-47 
ocean sediments 40:45, 49-50; 41: 32-34; 
48: 51-52 


Radioactivity (continued) 
peridotite 64:176-177 
sources in earth 40:52 
ultramafic rocks 62: 247 
Radiolaria 
amino acids 73:595-600 
Radium 
analysis 38:45; 40:53 
clay 48:51 
granite 27:84-85; 28:79; 30:88: 37:134 
Meteorites 49:56 
ocean sediments 32:70; 39:47; 41:31; 51:62 
rocks 30:94, 99 
sea water 46: 37-38 
ultramafie rocks 47: 47-48: 49: 56 
Raman spectroscopy (apparatus) 77: 902-904 
applications 33:67-69, 71, 75; 36:131; 
37: 128-129; 38:42, 53 
common ion effect 36:133 
high-pressure 78: 636-649, 660-665; 
79: 358-364, 367-369 
high-temperature 79: 369-374 
techniques 37:117-118 
Raman spectroscopy (results) 
borates 37:131-132 
deuterium 79: 358-364 
germanium dioxide 78:640-645; 79: 369-374 
glass 77:649-672; 78:502-556, 680; 79: 322-326 
hydrogen 78:645-649; 79: 358-364 
ice 36:126-127 
melts 77:649-672; 79: 312-313 
methane 79: 351-355 
Organic compounds 31:83-84; 35:105; 37:124 
oxalic acid 34:111-112 
polymerization 36:133 
research trends 38:50-51 
rutile 78:636-640; 79: 367-369 
solutions 36:118, 126-127 
tin dioxide 79: 369-374 
water 36:126-127 
Ramsey-Young rule 29:81 
Rapakivi 
origin 55:194-195 
Rare earth elements 
basalt 73:553-560; 75: 675-678 
basanitoids 73:553-560 
CO./melt partitioning 77: 695-703 


erystal/liquid partitioning 75: 656-662 
erystal/vapor partitioning 77: 689-695 
fractionation 75: 675-678 
fractionation between 

diopside/melt 73:547-551 
fractionation between carbonate and silicate 

melts 77:695-703 
garnets 72:576-578; 75: 735-739 
kimberlites 78: 572-574 
komatiite 75:675-678; 76: 594-598 
partitioning 76: 588-594 
partitioning between 

peridotite/melt 78: 562-568 
partitioning between 

plagioclase/melt 77: 703-706 
partitioning between 

silicates/melt 77:682-689, 695-703 
partitioning in mantle 75: 656-662 
perovskite 78:572-574; 79: 304-307 


tholetite 75:675-678 
Ratio correlation 48:52 
Rayleigh-type fractionation 76: 539-541 
Rayleigh-Zeiss interferometer 

use of 14:161-162 
Reciprocals 

plotting 19: 168 
Reference samples 

granite 67: 239-241 
Reflected light 

polarization 26:79 
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Refractive index 
deuterium 79: 355-358 
glass 8:104 
high 11:105; 12:132 
hydrogen 79: 355-358 
liquid 13:144 
measurement 13:155, 156; 14: 159-160 
Refractometer 
techniques 7:101 
Replacement 
reactions 49:56 
rock origin 47:50-51 
Residua system 
granite 54:141~-142; 55: 210-214 
relation to syenite 67:112-119 
Residual liquids 
ijolite 63:75-76 
nepheline-diopside 71: 413-416 
nephelinite 63: 75-76 
peralkaline 63: 74-78 
significance 56: 217-222 
Réunion Island 
oxygen isotopes 72:598 
RFINE 
description 67: 216-217 
Rhamnoic lactone 
properties 29:83 
Rhede Island 
metamorphic rocks 76: 623-625 
Rhodizite 
formula 65: 299-300 
Rhodonite 
crystal structure 74:564-569; 77: 850-853 
electron microprobe analysis 74:562 
Japan 74: 561-569 
Rhy odacite 
analysis 68:177-179 
Rhyolite 
associated with basalt 69: 141-145 
contact with basalt 37:126-127 
definition 68:180 
oceanic islands 68:177 
Yellowstone 53:139-140 
Richterite (see also Amphiboiles) 
erystal structure 70:150-153 
fluorine 70:150-153 
microprobe analyses 68: 322-323 
Mossbauer spectra 71:513-516 
potassic in kimberlite 68: 320 
properties 71:510-513 
Stability 71: 506-510 
stability of potassic 68: 231-233 
Ridges (submarine) 
basalt 64:155 
Riebeckite (see also Amphiboles) 
Stability 54:118-119; 56: 228-230; 57:199-202, 
204; 58:121~-126 
Rigid-body motion study 
carbonates 74:572-575 
Ringwoodite 
meteorite mineral 78: 485-488 
Ripple marks 
identification 39: 48 
RKNFSYS 
classification of rocks 72: 668-671 
igneous rock data 74:542-550; 75: 780-791; 
76: 635-644 
Rock Information System 71: 489-495 
Rockallite (var. granite) 
Ireland 13: 146 
Rocks 
age dating 56:164-171; 58: 170-178; 
59: 147-158; 60: 190-199; 62: 218-229; 
63: 240-256; 64:165-177; 67: 224-233; 
68: 307-315; 69: 337-341 





Rocks (continued) 
Australia 26:72 
chemical analysis 17:136; 22:143 
classification 63:179-186 
compressibility 4:320-231; 22: 137-138; 
31: 67-69 
creep 39:49, 51 
deformation 2:180-181; 10: 225: 67: 251-254 
density 11:99 
elastic waves 28:77 
elasticity 5:174-175; 6:191-192; 9: 224; 
10: 225; 31:67-69; 34:101 
melting 5:177; 50:49 
physical properties 2:181 
South America 11:105-106 
volatile components 23:54-56; 39:42 
Ronda massif 
layering 75: 562-571 
Roscoelite 
optical properties 13:148 
Rubber compressibility 29: 85-86 
Rubidium 
isotopes 66:528~-536; 67: 224-233; 68: 308-315; 
69: 337-341; 70: 244-246: 71: 559-571; 
72: 601-610; 75: 813-821 
Rubidium fluoride 
crystal structure 23:58 
Rubidium/strontium 
age dating 653 379-386 
half life of Rb 55:161-164; 56:165, 178-179 
Rubidium-strontium isotopes 
Leldspar 54:146-147; 55: 162-166 
mica 54:146-147; 55: 162-166 
Ruby 
compressibility 76: 525-527 
crystal structure 76: 525-527 
pressure calibration 74:399-402; 75: 827-828; 
76: 650-654; 78: 665-669 
Rust 
Apollo 16 72: 638-643 
Rutile 
electron microprobe analyses 71: 380; 
74: 530-532 
isomorphism 77: 841-842 
lunar minerals 73: 467-473 
polymorphism 79: 367-369 
Raman spectroscopy 78:636-640; 79: 367-369 
synthesis 18:169 
Salic rocks 
mineralogy 51:61-62 
Salinian block 
age dating 70: 248-251; 71: 571-576 
Salts 
solubility 33: 72-73 
solution properties 56: 250 
Samarium 
partitioning between garnet/liquid 75: 659-662 
partitioning between 
plagioclase/liquid 77: 703-706 
partitioning between silicates 76:588-594 
San Ambrosio Island 
geology 24:59-60 
San Felix Island 
geology 24: 59-60 
Sanidine (see also Alkali Feldspar; Feldspar; 
Systems with OR) 
compositions 61:112-118 
crystal structure 73:539-544: 74:569-572 
fractionation 70:108-112 
high-temperature crystal structure 73:539-544 
Phenocrysts 61:112-118 
properties 50:36 
Sapphir ine 
Stability 51:61; 66:389-391; 71: 421-424 
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Sardinia 
basalt (analcime} 13:149 
igneous petrography 14:163 
nepheline 14:165 
volcanoes 12:137-138, 144 
Schist 
California 4:191 
Oregon 4:191 
Schistosity 
origin 5:182 
Schor lomite 
erystal chemistry 75:705-711, 720-730 
synthesis 67:139-153 
Scotland 
garnet 73:433-436 
gneiss 549:181 
Metamorphic rocks 74:438-446 
Sea water 
radium 46:37-38 
uranium 46:37-38 
Sedimentary rocks 
biogeochemistry 70:251-258; 71:584-596 
Cariaco trench 71:584-596 
fatty acids 61:181-184; 64:243 
organic matter 71:584-596 
Sedimentation 
Magma 77:717-725 
reason for study 27:71-73 
Sediments 
alcohols 67:203-205 
biogeochemistry 75:792 
composition 19:169 
fatty acids 67:201-203 
fusion 22:144-145 
humic acids 69:334-337 
hydrocarbons 66:510-514 
hydrogen isotopes 73:590-595 
lignin compounds 73:581-590 
organic acids 66:515-526 
organic matter 63:258-262; 67:199-210; 
73:=581-590 
oxidation of organics 66:515-526 
oxygen isotopes 73:590-595 
pelagic 68:332-336 
radioactive elements 39:40-41 
seger cones 
properties of 12:141 
Seismic velocities 
mantle 63:151-152 
Seismology 
comparative 26:390-392; 31:372-377; 32:372; 
36$378-379 
continental studies 53:143 
joint DTM study 49:54; 50:59; 51:55 
proposal for research 2:183 
prospecting 47:47 
Seismology Advisory Committee 20:175-178; 
21:3390-394; 22:362-368; 23:306-313; 
24:370-380; 25:415-435; 26:385-389; 
27:2410-421; 28:416-424; 29:422-437; 
30:474-485; 31:355-372; 32:362-372; 
33:349-359; 34:360-370; 35:368-379 
Seismology research 
shift to California Institute of 
Technology 37:392-395 
Selenides 
crystal chemistry 54:136-138 
DTA 67:175-177 
phase equilibria 60:176; 67:175-177 
Sericite (See also Micas) 
synthesis 52:67-68 


Serpentine (see also Antigorite; Chrysotile; 
Lizardite) 
phase equilibria 70:;153-157 
solubility constants 73: 380-384 
stability 47:31 
Serpentinites 
characteristics 65: 269-280 
Stability 65: 279 
Shale 
organic matter 63: 262-264 
Shaw apparatus 
redesign 76: 660-662 
Shear-wave velocity 
molten peridotite 79: 307-310 
Shield 
Canada 74:623-625 
Shock features 
lunar minerals 69: 239-240 
Shock: metamorphism 
chondrite 78: 485-488 
Shock-wave data 
calcium oxide 78: 627~630 
Sicily 
volcanoes 16:145 
Siegenite 
polymorphism 67:179-182 
Significant figures 
‘ analysis 53:143 
Silica (see also species; Systems with Sid.) 
algal deposition 34:100-101 
analysis by colorimetry 72: 704~706 
heat capacity 50: 58 
phase equilibria 40: 39-40 
polymorphism 11:96~-98, 107; 12: 139-140; 
22: 134-135 
properties 26:67-69, 77; 29:79 
volatile transport 31:81, 88 
Silicalite 
absorption of hydrocarbons 79: 399-403 
Silicate melts (see also Glass; Magma; Melts) 
albite 75:621-623 
aluminum 75: 621-623 
anions 79: 310-313 
carbon dioxide 73: 215-228 
electron microprobe analyses 71:358, 360, 393 
europium 77:677-682 
immiscibility 74:500-504; 75:592-611; 
7624077414; 77:695-703 
infrared spectroscopy 74:466; 75:618-620 
Méssbauer spectroscopy 76:400-407 
Ni partitioning with olivine 77:706-709 
phosphorus 79:314-315 
quenched 75:618-620 
REE partitioning with silicates 77:682-689; 
78 2562-568 
solubility of co, 73:224-228 


solubility of H,0 73:251-255? 792320 


solubility of sulfur 77:709-713 
structure 76:400-407; 78:502~559; 79:312-315, 
322-327 
titanium 79:313-314 
viscosity 75:611-618; 78:547-556;7 79:312-320 
volatiles 74:454-468 
Silicate-water systems 
thermodynamic properties 35:99-101 
Silicates 
alteration 36:131 
calorimetry §8:105 
chemical analysis 52:86 
co, solubility 73:224-228 


composition 30:91; 33:74 

erystal chemistry 54:151 

equilibria with sulfides 62:215-218 
equipotential surfaces 72:547-551 
heat of formation 52:71-72 

heats of melting 37:134-135 
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Silicates (continued) 
hydrothermal synthesis 12: 138-139 
interaction with Cl” solutions 78: 596-602 
lattice energy 75: 644-648 
Madelung constants 70: 225-227 
melting 57:189~191; 60:113; 72: 491-502 
Mossbauer Spectroscopy 70: 215-221 
optical properties 58:187-189 
oxygen ion 71: 500-504 
perovskite 78:612-614 
Phase equilibria 58: 212-213; 61: 201 
phase transitions 59:178 
reaction with sulfides 63: 218-222; 
64:192-193, 248; 66: 442-446; 70: 292-295; 
71: 450-457 
sodium 63: 78-79 
synthesis 36:131 
volatilization with carbon 7 2: 666-668 
Silicon dioxide (see also species; Silica) 
polymorphism 52:61-62 
volcanic rocks 74:543-550 
Sillimanite (see also Aluminosilicates) 
crystal structure 61:135-139; 62: 249 
‘electron diffraction 73: 444-448 
electron microprobe analysis 73: 445 
equilibrium with kyanite 61:196; 65: 247-248 
neutron diffraction 71:496-500 . 
properties 59:52-57 
stability 66: 393-397 
transmission electron microscopy 73: 444-448 
x-ray diffraction 25:79 
X-ray photoelectron spectra 71:504-506 
Silver 
compressibility 76:650-654 
Silver arsenate 
crystal structure 25:70 
Silver molybdate 
crystal structure 21:150 
Silver oxide 
erystal structure 21:143 
Silver phosphate 
crystal structure 25:70 
Single-stage apparatus 
calibration 69: 207-216 
temperature calibration 70: 281-287 
Skaergaard intrusion 
chilled margin 77: 739-743 
idealized model 68: 200-201 
immiscibility 73: 348-352 
layering 77:717-743 
marginal border group 77: 732~739 
melting 77: 739-743 
minerals 75:640-644 
model 69: 299-301 
pyroxene 66: 359-363 
trough-banding 77: 725-732 
upper zone 75:640-644 
Skarns 
decarbonation 70:183; 71: 427-435, 443-457 
incompatible minerals 70:180 
Japan 70:185-138 
phase equilibria 70:178-188 
role of fluorine 71: 443-450 
Skiagite molecule 
garnet 73: 433-436 
Skutterudites 
properties 61: 200-201 
Slip lines 
in folding 65: 387-410 
Sloan pipe 
kimberlites 75:538-542 
Smythite 
occurrence 68: 267-270 
polymorphism 68: 267-270 
stability 70: 290-291 
thermal expansion 68: 267-270 


Snake River basalt 
melting 71:406-410 
oxygen isotopes 72:598-601 
Socorro Island (Mexico) 
basalt 68:194-200 
pantellerite 68:194-200 
trachyte 68:194-200 
Sodalite 
crystal structure 32:68 
Sodium aluminate 
crystal structure 34:105 
Sodium bromide 
glycol solution 40:53-54 
solution 40:51 
Sodium calcium orthosilicate 
crystal structure 31:77-78 
Sodium chloride 
high pressure 74:404-405 
solubility 30:91 
Solution 23:60? 30:96; 40:51 
Sodium chloride dihydrate 
melting 30:86-87 
Sodium disilicate 
glass 78:547-551 
polymorphism 50:56; 51:47; 52:58-59 
Space group 51:47 
Stability 69:157-163 
thermochemistry 52:59-60 
Sodium fluoride 
compressibility 76:528-529 
Sodium hydrogen acetate 
eryStal structure 21:150 
Sodium metasilicate 
glass 78:547-551 
Sodium nitrate 
phase transition 30:96-97: 31:74 
Sodium oxide 
heat of solution 50:58-59 
Sodium phosphate 
polymorphism 57:258 
Sodium silicate 63:78-79 
melting 10:103-104 
melts 78:679-680 
Sodium sulfate 
polymorphism 28:81-82; 29:80, 86 
solution 30:89 
Sodium triphosphate 
phase transition 57:258 
Sedium trisilicate 
glass 78:556-559 
Sodium tungstate 
polymorphism 34:102 
Soils 
Luna 20 72:656-662 
Solfatara 
Greece 23:65 
Solid-media apparatus 
friction 73:606-609 
furnace 75:832-833 
pressure distribution 70:277-281 
Pyrex 76:656-658 
study of gas species 73:228-232 
Solid solutions 
aenigmatite 72:578-581 
albite 62:126-128 
alkali silicates 55:205 
bornite 64:245 
celadonite 63:142-144 
chalcopyrite 69:306-309 
clinopyroxene 64:112-117 
garnets 59:72-84 
gedrite-hornblende 69:176-181 
hedenbergite 65:232-234; 66:359-363 
hematite 77:917-922 
hercynite 57:209-210 
ilmenite 69:198-207; 76:581~584; 77:917-922 
magnesiowiistite 79:376-3480 
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Solid solutions (continued) 
Magnetite 57:209-210: 66: 497-498 
melilite 63: 86-92 
mullite 63: 227-228 
muscovite 63:142~144 
nepheline 56:242; 58:217: 62: 125-126; 
77: 761-767 
Olivine 65: 209-217 
Oxides 69:198-207: 76:591-584 
pentlandite 65: 320-329 
plagioclase 76:619-621 
Pseudobrookite 64: 146-148 
pyrrhotite 65: 320-329 
quartz 59:97-98 
Spinels 58:134-137, 214: 69: 202-207; 
71: 474-480; 73: 322-341 76: 581-584 
tetraphenylporphyrin 64: 212-215; 66: 555-556 
wollastonite 65: 232-234; 66: 359~363 
Solubility 
apparatus design 57: 238-240 
carbonic acid 15:147-148 
DTA Measurements 74: 410-412 
gypsum 70: 233-236 
high pressure 70: 233-237: 71: 457-459 
minerals 6:85-86; 70: 233-237; 71: 457-459; 
793 340-345 
pressure effects 30:91; 37:130 
salts 33:72-73 
Silicates 72:507-515 
sodium bromide 40:51 
sodium chloride 40:51 
Sulfur 59:137-141 
zircon 69; 341-344 
Solubility constants 
data tabulation 79: 342-344 
forsterite 73: 390-394 
serpentine 73: 380-384 
tale 73: 380-384 
Solutions (see also Solid solutions) 
alkaline aqueous 59: 63-67 
analysis 14:162 
chemical potential 32: 75-76 
compressibility 36:132-133 
electrical conductivity 30:96 
freezing-point depression 14:160 
Partial volumes 33:72 
pressure effects 32:61-63; 35:108; 
37: 112-113, 123; 38: 39~41; 39: 38-39; 
40: 41-42 
Raman spectra 36:118, 126-127 
regular model 76: 550-553 
Specific volumes 48:54 
temperature effect 38:39~-41 
thermodynamics 36: 125 
volumes 36:117-118, 125 
Sonoraite 
crystal structure 67: 223-224 
Soudan shale 
carbon isotopes 65: 371-372 
South Africa 
afwillite 24:61 
bultfonteinite 31:84 
dunite 73: 285-294 
kimberlites 68:320; 73: 282-294; 753 521-538, 
821-824; 76: 485-494, 631-635: 783 488-492, 
496-498; 79: 296-302 
lherzolite 73: 285-294 
South America 
rocks 11:105-106 
South Dakota 
Ppegmatites 60: 222 
Soviet Union (see USSR) 
Space groups 
aluminum metaphosphate 26:74 
barite 24:62 


Space groups (continued) 
cubic 21: 148 
diopside 24:66 
extinctions 60: 224 
Magnetic 58:189-192, 213, 217 
morphological supergroups 63: 237~238 
orthorhombic 24:61 
theory 20:168; 21:149; 32:71 
Spain 
granites 26:70 
peridotite 75:562-571 
Spallation recoil tracks 
whitlockite 71:553-557 
Specific heats 
cuprous sulfide 32:72-73 
high temperature 17:138; 18:160 
Spec trograms 
interpretation 16:141 
Spessartine 
stability 49:51 
Sphalerite 
Bavaria 77: 880-886 
Bodenmais ore 77: 880-886 
electron microprobe analysis 77: 882 
geobarometry 77: 880-886 
Ore deposition 55: 224-225 
solubility in pyrrhotite 54:99-100 
temperature of formation 62: 245 
Spherical triangles 
solution 24:58 
Spilites 
characteristics 65: 269-279 
relation to amphibolite 65: 278-279 
Spinel lherzolite 
pyroxene 76: 569-572 
Spinels 
assemblage with diopside 64:100-103 
association with pargasite 70: 138-142 
basalt 71: 398-399 
chromian 69: 231-238; 71: 398-399 
compressibility 53:139 
Cr/Al partitioning with pyroxene 71: 384-389 
crystal-field spectra 73:332-341 
crystal structure 30:94; 31:82; 69: 305-306 
crystallization 73:341 
Curie point 38:49 
electron microprobe analyses 70:141; 71:399, 
47 4-480; 73:323-325, 332, 346; 75: 680; 
763 566-567; 77:873, 884; 78:494, 497 
Fe-Al-Ti 60:152-157 
high-pressure decomposition 70:176-178 
inclusions in diamond 66: 449 
kimberlites 77: 873-876 
lunar minerals 69: 231-238, 242-243; 
71: 47 4~480 
Magnetic properties 73:327~-332 
Mg/Fe partitioning 76: 563-569 
Mossbauer spectroscopy 7 2: 567-569 
optical properties 69: 232-233 
oxidation 73: 332-341 
Phase equilibria 57: 209-210; 61:100-106; 
70: 122-125; 73: 317-347; 74:507-512 
solid solutions 58:134-137, 214: 69: 202-207; 
71: 474-480; 73:322-341; 76:581-594 
Stability 58:134-137; 65: 229 
x-ray diffraction 24:78 
Spinodal decomposit ion 
exsolution 73: 396-403 
Spit sbergen 
organic matter 79: 403-406 
Spodumene 
electric-field gradients 70: 227-229 
stability 66: 370-374 
Spring deposits 
Arkansas 13:154 
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Spurrite 
properties 7:105 
St. Paul's rocks 
dahlite 29:79 
petrology 29:82 
Stable isotopes (see also Oxygen isotopes; 
Sulfur isotopes: etc.) 
carbon 60:199-207, 225 
hydrogen 79: 383-394 
Staining 
feldspar 51:61 
Stannic acid 
x-ray diffraction 25:79 
Statistical petrography 
correlation significance 66:505-510, 554 
igneous rocks 64:153-165; 67:233; 69: 295-301; 
702197-206; 74:542-550; 76:635-644? 
772898-902 
Material balance 67:241-244 
rock classification 63:179-186; 65:372-379 
Staurolite 
assemblage with chloritoid 69:290-294 
iron 66:397-398 
quartzite 65:426 
Stability 65:248-252: 66:381-384, 398-402 
synthesis 53:121 
twinning 55:226-227 
Steam (see also Systems with H,0) 
co, in 52:60 
solution of minerals 50:45-46; 51:44, 59, 61; 
52:60; 53:122-123 
solution of quartz 48:40 
transport of solids 55:206-207 
Steel 
resistance to cracking 46:40 
Strength 7:206-207; 58:186-187 
testing 58:186-187 
Steranes 
petroleum 68:303-307 
Stereographic projections 98:102 
Stillwater Complex 
chromitite 73:311-312 
layer intrusives 78:461-468 
lithostratigraphy 78:461-468 
platinum zones 78:461-468; 79:232 
Stoichiometry 
clinopyroxenes 75:741-742 
Stone Mountain granite 27:84-85 
Strain energy 
feldspar 73:399~403 
Strain measurements 
glass 13:154 
Strathcona Mine (Sudbury) 
ores 64:178-188 
sulfides 65: 302-320 
Stratigraphy 


Arctic 74:612-617 
Strength of materials 
steel 58: 186-187 
Stress 
melting 70: 230-233; 71: 416-418 
physics 39:49, 51 
Stromboli 
augite 17:132 
eruption of 1915 15:157-158 
vents 16:145 
Strontium 
isotopes 64:171-176; 66:528-536; 67: 224-233; 
68: 308-315; 69:337-341; 70: 244-246; 
71: 559-571: 72:601-610, 618; 75:813-821 
Structural geology 
Alps 65: 387-410 
Appalachians 65: 387-410 
folding 67: 251-265 
Norway 65: 387-410 


Sublimates 
Fumaroles 37: 109-110 
Submarine S-21 
gravity measurements 28:69, 73-77; 30:89 
Sudbury district, Canada 
age dating 73:567-569 
geological history 64:188 
ore emplacement 65: 314-319 
sulfides 64:177-188; 65: 302-320 
Sulfates (see also species) 
analysis 9%: 96-97 
aqueous solutions 33:71 
Arizona 36:129 
compressibility 31:75 
Solubility 10:96 
Sulfides (see also species; Systems with S) 
Bavaria 63: 275-276 
Bodenmais (Bavaria) 63: 275-276 
Calloway Mine 63: 211-213 
carbonatite 77: 876-880 
crystal-chemistry 54: 136-138 
crystal structure 59:168-172 
crystallization with calcite 13:148 
differential thermal analysis 58:161-163 
dissociation 16:142 
electron microprobe analyses 63: 214-216; 
77: 878 
equilibria with HO 57: 234 


equilibria with silicates 62: 215-218 

formation 11:98, 106 

geothermometry 58: 215 

Idaho 58:156-157 

inclusions in diamond 66: 450 

iron-nickel ores 65: 427 

isotope fractionation 67:192-197 

kimberlites 74: 528-536 

Magnetic properties 39: 42 

melting 66: 417-431 

melting relations tabulation 68: 257 

metamorphism 59:133-135, 177-178 

meteorites 61:165~-166; 67: 182-192 

Norway 55: 224-225 

Ontario 65: 302-320; 65: 427 

ore deposition 54: 99-100 

ore dissolution 54:101 

phase equilibria 55:174-183; 57: 214-232; 
58: 138-167; 60:173-182; 61:139-152, 
154-163; 62:175-200, 210; 63:199, 275; 
65: 302-357, 427: 66: 403-446, 559; 68: 256; 
70: 287-303 

polymorphism 67:179-132 

reaction with carbonate 64:188-192 

reaction with oxygen 65: 356-357 

reaction with silicates 63: 218-222; 
64:192-193, 248; 66: 442-446; 70: 292-295; 
71: 450-457 

Strathcona Mine (Sudbury) 65: 302-320 

Sudbury district 64:177-188; 65: 302-320 

synthesis 61:160-161 

Tennessee 63:211-213; 76: 603-607 

vapor pressure 58:160-161 

x-ray fluorescence 63: 214-216 

Sulfur 
analysis in FeS, 9: 96-97 


analysis in sulfates 9: 96-97 
boiling point 11:101-102 
isotopes 67:192-197 
melting 65: 354-356 
solubility in silicate melts 77:709~-713 
solutions 59:137-141 
unusual crystal 18:162 
Sulfur dioxide 
dissociation 18:160 
iodometric determination 16:143 


AA 


Sulfur isotopes 
analysis 62: 238-239 
fractionation 67:192-197 
Supersonic flow over cone 51:60 


Surtsey 

oxygen isotopes 72:598 
Switzerland 

age dating 62: 227-229; 63: 247-250; 64: 246-247 
Syenite 


characteristics 67:112-119 
formation 70:111-112 
phase equilibria 67:112-119 
Syenogabbro 
melting 70:112-118 
Sylvanite 
Colorado 36:129 
crystal structure 36:129; 40:53; 52: 85-86 
Symmetry 
Magnetic Space groups 57: 244-246; 58:189-192, 
213, 217 
Symplectite 
electron microprobe analysis 74:596~-597 
lunar rocks 74:595-598 
pargasite-spinel 70:140 
Synthesis 
calcium hydroxide 13:141 
high-pressure 12: 123-126 
hydrothermal 12:138-139; 53: 143 
Silicates 36:131 
sulfides 61:160-161 
techniques 61:160-161 
Systematic petrology 
igneous rocks 72:668-671; 73: 480-484; 
75: 780-791 
Talc 
alumina content 62: 139-140 
solubility constants 73: 380-384 
Tanzania 
yoderite 66: 376-381. 
Tectonics 
density currents 78: 450-461 
Tectonite 
fabric analysis 35:103-104 
Tektites 
erystal-field spectra 73: 497-500 
isotopes 58: 211 
Telemeter 7:105 
Tellurides 
crystal chemistry 54: 136-138 
crystal structure 36:119 
Tellurium 
melting point 40:52 
Temperature 
absolute scale 21:145 
calibration 6:84-85; 8:101-102; 10:94-95, 
99-102; 11:95, 101-102 
control 17:133; 21:136; 22:133; 29: 84-85; 
39:53 
controller 18:163-164; 71:620-622 
earth 28: 77-78 
fumaroles 39:53 
linear controller 76: 664-668 
measurement 39:52 
regulation 17:133 
significance in geology 38:50 
volcanoes 39:53 
Temperature effect 
solutions 38: 39-41 
Tennessee 
age dating 61: 200 
sulfides 63: 211-213; 76: 603-607 
Tenorite 
crystal structure 32:72 
properties 34:102 


Tephrite 
definition 68:180-181 
Ternary diagrams 
classification 65:423-424 
curve Fitting 67:236-239 
Tetraferriphlogopite 
synthesis and stability 76:534-539; 78:468-475 
Tetraphenylporphyrin 
solid solutions 64:212~215; 66:555-556 
Texas 
Permian drill cores 24:345; 27:363 
Textures 
exsolution 61:155-157 
Thaba Putsoa pipe 
kimberlites 74:520-523 
Thallium 
equilibrium with ‘sanidine 54:113-114 
phase transition 58:88-89 
Theorem of coincidence 
Morey-Schreinemaker 56:246 
Thermal conductivity 
andesite 64:152-153 
mantle 72:557-564; 73:514-518 
monzonite 64:152~-153 
Thermal expansion 
aluminosilicates 61:196-197 
glass 20:171-172 
graphite 11:106 
pyrophyllite 69:193-194 
pyrrhotite 68:259-267 
Thermal properties 
techniques 37:120 
Thermal vibrations 
diopside §72:547-551 
forsterite 72:547-551 
hedenbergite 72:547-551 
Thermochemical properties 
effects of pressure 35:108 
Measurement of 48:48-50, 53 
Thermocouples 
calibration 6:87-88; 9:99-100; 18:171-172 
copper-constantan 9:100; 13:141, 152-153 
design 5:184-185; 6:86-87; 32:70-71 
gradients 7:99-100 
high pressure 69:207; 70:281-287 
installation 18:168 
pressure effect 66:545-547 
Pt-Pt9ORhH1O 9:98-99; 13:141; 40:36-37; 
66:545-547 
switch 15:146 
Thermodynamic properties 
Measurement 46:33-35 
Thermodynamics 
adiabatic gradient 75:651-655 
American contributions in 1935 35:106 
application to petrology 28:67-69, 82-83 
calculations 98:103 
first and second laws 31:80-81 
line integrals 40:50 
solutions 36:125 
Thermoelectric power 
mechanical strain 14:164-165 
Thermometer 
gas 6:87-88; 7:103-105 
nitrogen 9:93; 10:99-102; 11:101-102 
"thermal" 21:141 
Thermometry 
problems in 8:99-101 
Thermostats 
for furnaces 25:69-70 
precision 19:174 
very-high temperature 24:61 
Thiazole 
polymorphism 32:74 
Thin sections 
grain size 49:57 
intercept distances 50:61-62 
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Thin sections (continued) 
Micrometric analysis 52:93-94 
modal analysis 52: 45-46; 53:129-134, 144 
orientation 36:130 
point counting 48:51; 50:56-57; Sl: 58 
preparation 25:71 
relative volumes 64: 247 
variation analysis 49:53 
Tholeiite 
abyssal 76:456, 461-465, 471 
composition 71: 403-406 
IMagnetite 78: 475-481 
melting 64:69-82; 71: 403-406; 76: 461-465 
Mid-Atlantic ridge 71: 403-406 
Paricutin 66: 451-453 
phase equilibria 77:774-784 
REE 75: 675~678 
with HjO 55:169-171 


Thor ium 

diffusion 72: 586-588 

fractionation 73: 451-454 

isotopes 32:68-69; 52: 79-81 

kinetic disequilibrium 73:551-553 

partitioning 76: 584-588 

partitioning in meteorites 75: 684-687 

partitioning with uranium 72: 581-586 
Thorium-lead isotopes 

zircon 55: 165-168 
Thulium 

partitioning between 

plagioclase/liquid 77: 703-706 

partitioning between silicates 76: 588-594 
Tiemannite 

interdiffusion of S and Se 78: 580-582 
Tin dioxide 

Raman spectroscopy 79: 369-374 
Titanates 

crystal structure 33:74 
Titangrandite 

electron microprobe analysis 75:712 
Titanite 

compositions 73: 347 

electron microprobe analysis 73:347 
Titanium 

Apollo 17 74:593-598 

garnet 67:139-153; 75: 705-735 

oxidation state in glass 75: 688-695 

Silicate melts 79: 313-314 

trivalent 73: 488-496; 74: 593-598 
Titanium dioxide 

basalt 64: 245 

basalt melting 64: 135-139 
Titration 

electrometric 16:142-143; 18:165 
Tonga 

Pumice 69: 258-259 

volcanic rocks 69: 249-258 
Torbernite 

optical properties 20:163 
Tourmaline (see also species) 

Brazil 67: 219-221 

crystal structure 62:166-169; 65: 299; 

67: 221-222 
electron microprobe analysis 67: 219-221 


Magnetic suSceptibility 65: 295-299 
Mexico 63: 277 
properties 58: 137-138 
reaction with sulfides 70: 293-295 
stability 61:106-108 

Trace elements 
distribution 53:101-104 
metamorphic rocks 52: 75-78 
partitioning 76:541-550; 79: 326-327 
partitioning between silicate 

liquids 74:500-504 


Trachyandesite 
analysis 68:191 
definition 68:180 
Trachyte 
abundance 62:247 
association with basalt 61:121-123 
composition 63:186-190 
definition 68:180 
Transmission electron microscopy 
pyroxene exsolution 74:433-436 
sillimanite 73:444-448 
Travertine 
algal deposition 34:100-101 
Tremolite 
role of water 30:95-96 
Stability 53:109-110; 54:116 
water in 7:101-102 
Trend surfaces 
high-order 69:301 
Triclinic system 
determination 32:73 
Tridymite (see also Systems with SiO 
in glass 20:163 
melting 17:134 
relation to cristobalite 18:172 
Trigonometry 
computer 19:168 
Trimethylsilyl 
chromatography 77:662-665 
derivatives of silicates 77:662-665 
Triphylite 
crystal structure 68:290-295 
Triple point 
aluminosilicates 67:135-137 
Tristan da Cunha 
vOleanic rocks 64:75-76 
Tritium 
hydrology 57:189; 58:215 
Troilite 
lunar minerals 69:240 
Mossbauer spectroscopy 77:830~835 
polymorphism 64:198-199; 69:325-326; 
77:830—-835 
Trondhjemite 
age dating 70:248-251 
California 70:248-251 
Trough~banding 
Skaergaard intrusion 77:725-732 
Triistedite 
polymorphism 67:179~182 
Tschermak's molecule (calcium) 
phase equilibria 61:56-68 
Tschermakite 
Stability 53:110; 65:235-236 
Tuff 
mode of emplacement 22:136 
Tungsten 
minerals 71:447-450 
Twinning 
alkali feldspar 55:226 
arsenopyrite 59:130 
digenite 57:258 
feldspar 52:88-89; 53:144 
pyroxenes 73:531-535 
quartz 52:89-90 
relation to phase transition 66:503-504 
Staurolite 55:226-227 
xw~ray diffraction 55:223 
Udachnaya pipe 
kimberlites 75:521-528 
Uganda 
lava 52:91 


2) 
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Ultramafic rocks 
age dating 55:168 
Antarctic 36:122; 37:123 
minerals 71: 390-392 
nodules 71:362-373; 72: 446-449; 75: 521-546; 
793 233-234 
ophiolites 71: 578-583 
origin 26:78; 75: 555-562 
oxygen isotopes 78: 492-496 
parental magma 72: 478-491 
phase equilibria 63:152-157 
phase relations 66: 457-460 
radioactivity 62: 247 
radium 47: 47-48; 49:56 
San Carlos 78: 492-496 
Ultraviolet radiation 
effect on atmosphere 56:179-185 
Ulvospinel 
Mg-Fe partitioning 79: 332-337 
phase equilibria 61:100-106 
solid solution with magnetite 69: 202-207; 
76: 581-58 4 
Underclay 
age dating 70: 245-248 
Ohio 70: 245-248 
Unit-cell parameter refinement 61:132-135 
Upper mantle melting 68: 240 
Uraninite 
age dating 58:174-176; 59:156 
compressibility 78: 633-634 
Comnecticut 37:125 
uranium-lead isotopes 55:162-164 
Uranium 
analysis 40:50-51 
diffusion 72: 586-588 
fission track mapping 71: 548-553 
fractionation 73; 451-454 
isotopes 32: 68-69; 52:82; 69: 341-344; 
70: 241-242, 250; 71:564-576, 578-58 4; 
72:601-620; 73:560-576; 75: 813-824; 
76: 631-635; 77: 895-9396 
meteorites 73: 451-454 
Minerals 30: 92-93 
ocean sediments 51:62 
partitioning between silicates 71:548-553 
partitioning in meteorites 75: 684-687; 
76: 584-588 
partitioning with thorium 72: 581-586 
sea water 46: 37-38 
zircon 72:588; 77: 895-898 
Uranium dioxide (see also Uraninite) 
compressibility 78: 633-634 
Uranium minerals 
Canada 33: 76-77 
Uranium-lead isotopes 
monazite 55:162-164 
uraninite 55:162-164 
zircon 54:146-148; 55: 165-168 
USSR 
kimberlites 75:523-531; 79: 302-304 
Utah 
plumbojarosite 9:100 
Uvarovite 
Stability 74: 446-453 
Vaesite 
composition 63: 214-215 
Stability 58: 144-145 
Valence 
volume dependence 68: 105-106 
Valleriite 
stability’ 70: 300-301 
Valley of Ten Thousand Smokes 19:176-177 
fumaroles 24:56-57; 29: 79-80; 61: 201 
hot springs 23:64; 27: 77-80 
lavas 33:63-67 


Vanadates 
Peru 13: 144-145 
Vanadium 
x-ray absorption 26:73 
Variables 
correlations 60: 222 
Variance 
Harker diagrams 61:118-119 
Vaterite 
birefringence 65: 300-302 
optical properties 66: 558 
properties 25:70; 60:214, 224 
Vermont 
amphibolites 76: 613-619 
metamorphic recks 76:613-619; 77: 805-812 
wonesite 77: 808-812 
Vesuvius 
augite 71: 463-470 
eruption of 1906 24:57 
lava 71: 463-470 
minerals 21:140 
Vi Llamanite 
composition 63: 215-216 
Violarite 
polymorphism 67:179-182 
Stability 66: 434-436 
Virginia 
feldspar 32:79 
Viscosity 
andesite magma 77:675 
basalt melt 76: 419-424 
Ged. melt 77:672-674 


high pressure 75:611-618; 77: 672-677; 
78: 547-556 
lava 79s 318-320 
silicate melts 75:611-618; 79: 547-556; 
79: 312-320 
Vivianite 
erystal-field spectra 73:507-510 
crystal structure 36:128 
Vogesite 
definition 63:196-199 
Vogtite 
crystal. structure 32: 69-70 
Volatiles 
carbonatite 63: 79-81 
graphical representation 48: 41-43 
igneous rocks 30: 78-82; 36: 119-120 
importance to geology 24: 53-56 
kimberlites 63:79~81 
magmas 37: 107-110 
metamorphic rocks 61:82~-85; 73:371-380 
molecular species 75:771-775 
obsidian 30:81 
rocks 23:54-56; 39:42 
Silicate melts 74: 454-468 
volcanoes 37:107-110 
Volcanic rocks (see also Volcanoes) 
Africa 36:121-122 
Alaska 72: 478-491 
alkali feldspar 60:172-173 
alkaline 64:69-82; 65: 260-269; 66: 457-460; 
68: 194-200; 75: 580-591 
Australia 67: 244-247 


basic 64:154-155 

British Columbia 79: 318-320 

Calcalkaline 66: 460-467 

Canary Islands 76: 638-640 

Cascades 76: 472-478 

Cenozoic 62:149-152; 63:186-190, 277; 
64:153-155; 68:180; 70: 201-204; 
71: 493-495; 74:543-550: 75: 780-796: 
76: 635-644 

classification 71: 489-496; 74: 543-550; 
76: 637-638 
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Volcanic rocks (continued) 


composition 66: 457-461 

crystallization sequence 64: 72-82 
distribution 62:149-152 

electron microprobe analysis 69: 251-256 
element distributions 75: 780-782 
Galapagos 78: 475-481 

Gough Island 65: 262-266 

Guatemala 46: 35-36; 47: 42-43 

Harker diagram 63: 276 

Hawaii 30:94; 64: 72-75 

Hebrides 64:75; 65: 260-262 

Iceland 66: 453-457; 72:593; 78: 475-481 
Katmai 36:132 

Magnetite 72: 489; 78: 475-481; 79: 281-285 
melilite 75:574-591; 77: 761-767; 78: 468-475 
melting 65: 260-269; 66: 460-467 

Mexico 65: 266-269; 66: 451-453? 68: 190-200 
Montana 57: 204-206 

nomenclature 74:543-550; 76: 637-638 
norms 64:157; 68:179 

Nyiragongo 75:585-591 

oxygen isotopes 7 2:593-601 

Pacific 30:93 

Paricutin 65: 266-269 

peralkaline 61:112-118 

petrogenesis 69: 257-258 

petrography 30:93 

phase equilibria 76: 454 

Pribilof Islands 30: 87-88 

Silicon dioxide 74: 543-550 

Subalkaline 76: 472-478; 79: 281-285 
Tonga 69: 249-258 

Tristan da Cunha 64: 75-76 

Wyoming 60: 223-224 

Yellowstone Park 36:132; 37:126-127 


Volcanoes {see also Volcanic rocks) 


activity in 1928 28:78 

activity in 1933 33:76 

activity in 1936 36:121 

Africa 29:86 

Alaska 19:176-177; 24:67; 25:82-83; 29: 82; 
33:63-67; 36:132; 37:130 

Aleutian Islands 25:81 

augite 20:167 

Bali 28: 69-73 

California 21:130-133, 148-149; 23: 54-56; 
24: 63-66 

carbonate 23:57 

causes 24:69 

Central America 40: 48 

composition 11:99-100; 21:139-141 

earth implications 19: 377-383 

eruption of Stromboli 15:157-158 

explosive 64: 82-89 

gases 12:145-146; 15:141-143; 16:145; 18:155, 
171; 19:164-166, 174; 20:173-174; 
21:128-130, 139-140; 22:141-142; 23:54, 
64; 24:53-56, 67-6B; 25:76; 26: 75; 
27: 77-80, 82; 28:78; 30:78-82; 33: 63-67; 
372135: 40:48: 46: 35-36; 47: 42-43; 
48: 46-48 

geography 36:131 

Greece 25:71 

Guatemala 38: 47-49; 39: 42-45; 40: 55; 
47: 42-43; 48: 46-48 

Hawaii 12:127-129; 13:141; 18:153-155, 171; 
19: 162-166, 174; 21:138; 22:130-131, 
141-142; 23:59; 37:135 

Iceland 34:107; 50:62 

Italy 14:173; 16:137-140; 172131; 24:57; 
25: 80-81 

Java 28:69-73 

Katmai 50:60 

Mexico 45:34 


Volcanoes (continued) 
Mid-Atlantic ridge 29: 81-82 
Montserrat 37:121; 38:55 
Mt. Pelée 34:112 
Pacific 21:140-141 
Pantelleria 12:142-143 
Paricutin 45:34 
problems 20: 166 
research reviewed 16:134-135; 32:67: 34:93-97 
Sardinia 12:137-138, 144 
Sicily 16:145 
surface phenomena 37:128 
temperature 39:53 
volatiles 37:107-110 
world activity 49:58 
War research 
Geophysical Laboratory 17:127; 18:153, 173: 
19: 159-160; 40:49; 41:29~30; 42:27; 43: 21; 
44:19; 45:23; 46:40; 47: 48 
Washington, D.C. 
granite 21:137 
Washington State 
gneisses 71:576-578 
ophiolitic complexes 71:578-583 
Water 
activity-composition with co. 75: 771-775 
cordierite 72:521-523 
distillation system 71:611-612 
effect on mantle melting 72: 467-478 
effect on metamorphism 62:137-149 
effect on mineral stability 50:56 
effect on silicate melting 30:78; 57:189-~191 
energy-volume 40:51-52 
equilibrium with granite 30:98-99; 46:29 
equilibrium with silicates 35:99-101 
equilibrium with sulfides 57: 234 
interaction with rocks 6:85 
Magma 23:64 
mobility in mantle 77: 793-797 
properties 39:33 
Raman spectra 36: 126-127 
role in metamorphism 55: 223 
role in Silicate melts 74: 454~468 
salt systems 52:57 
significance in geology 38:50 
solubility in silicate melts 73: 251-255; 
74: 454-484: 79: 320 
sOlubility of solids 42: 28 
T-P-V relations 41:32 
triple point 33:71 
Weathering 27: 71-73 
Websterite 
phase equilibria 73: 240-244 
Wegener hypothesis 
continental drift 22:144 
Weissenberg geometry 32:73 
Weissenberg photography 
film measurement 67: 222-223 
techniques 38:52 
Welded tuffs 
. Yellowstone Park 60: 223-224 
Wesselton Mine (South Africa) 
minerals 70:138-142 
West Indies 
geology 13:358-360; 14: 368-373; 15: 359; 
16:319; 18: 345-346 
Westerley granite 
analysis 49:58 
Wheatstone bridge 
temperature control 39:53 
Whitlockite 
actinides 73: 451-454 
meteorites 71:553-557 
spallation recoil tracks 71: 553-557 
U/Th partitioning 72:581-586 
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Willemite 

stability 69:194-197 

synthetic 46: 39 
Wollastonite (see also Pyroxenoids; Systems with 

WO) 

Australia 75: 746-753 

crystallization 6:100 

diamond~anvil cell 76: 502-504 

Ireland 75: 746-753 

melting 743: 440-443 

Order-disorder 75: 746-753 

phase transition 63: 83-84 

Solid solutions 65: 232-234; 66: 359-363 

Stability with co, 61: 84-85 


synthesis 7:105-106; 18:166~-167 
Wonesite 
electron microprobe analysis 77:810 
Vermont 77: 808-9812 
Woodward, R. S. 
Memorial 25:81 
World data base 
igneous petrology 739: 288 
Wulfenite 
crystal~field spectra 73:507-510 
high pressure 74:559-561l 
Wurtzite 
formation 13:150-151 
Wustite 
compressibility 78: 625-626 
high-pressure properties 79: 374-376 
Melting 65: 226-227 
MOssbauer spectroscopy 78:625-626; 79: 374-376 
nonstoichiometric 73: 511-513 
polymorphism 79: 374-376 
Wyoming 
bradleyite 41:30 
kimberlites 72: 446-449; 73: 295-300; 
753 542-546 
volcanic rocks 60:223~224 
Xenolith (see Nodyles, Megacrysts) 
X-ray absorption 
vanadium 26:73 
X-ray crystallography (see also X-ray 
diffraction) 
absorption corrections 65:425 
anomalous diffraction 22:143-144 
computations 50:58 
detector dead time 70:275-277 
high-pressure 66:541-544; 76:655~656; 
78:2632-635; 79:348-351, 374-376, 406-409 
high-temperature 49:53-54; 66:541-544; 
79:406-409 
history, 1919-1969 68:278-283 
instrumentation 32:60-61, 67; 40:44-45 
lattice vibrations 74:572-575 
photography 50:57 
PT cell 78:658-659, 
theory 19:160-162; 20:168; 21:133 
twinning 55:223 
unit-cell determination 61:1327~135 
X-ray diffraction (see also X-ray 
erystallography) 
alkali feldspar 55:224, 227 
ammonia catalysts 25:73 


anomalous 22:143-144 

apparatuS 63:222-223; 65:283-285; 67:222-223; 
72:2:694-699 

copper sulfides 59:116-126 

echinoderms 68:296-297; 69:312~314 

fatty acids 24:68-69 

feldspar 50:34-37, 60-61; 51:49-51 

gastropod 69:313 

glass 25:72 

liquids 22:141; 25:78 

loellingite 62:243 

mullite 25:79; 32:77-78 


X-ray diffraction (continued) 
nepheline 56: 237-242 
Olivine 57: 257 
order-disorder 57: 241-242 
phosphates 56: 242-243 
photography 51:61 
plagioclase 54:120-122; 55: 226; 56: 249 
potassium icdide 22: 143-144 
powder 50:57; 66: 541-544 
powder apparatus 53:140-141 
powder automation 65: 283-285; 72: 694-699 
powder methods 57: 257-258 
powder standards 30:97 
powder techniques 58: 213-214; 62:172-173 
Ppyroxenes 25:70-71 
pyrrhotite 58:155-156 
Sillimanite 25:79 
spinel 28:78 
stamic acid 25:79 
techniques 37:115-117; 38:41; 39:41; 
41: 34-35; 42: 27-28 
X-ray fluorescence 
sulfides 63: 214-216. 
X-ray photoelectron spectra 
Siliimanite 71: 504-506 
X-ray photography 
enlargements 30:93 
X-ray spectrometer 
specimen preparation 53:144-145 
4-ray tube 
gas-filled 32:67~68 
X-rays 
energy levels 25:72 
wavelength 20:173 
Xenoliths 
Ming Bar diatreme 73: 294-300 
Yellowstone Park 
geothermal sources 28:78: 29: 76-79: 35:104 
hot springs 29: 76-79 
hydrothermal effects 33:76, 79 
igneous rocks 36:121 
rhyolite plateau 53:139-140 | 
volcanic geology 34:93=-97, 110-111: 36: 132; 
37: 126-127 
welded tuffs 60: 223-224 
Yoderite 
assemblage with quartz 66: 380-381 
Stability 66: 376-378 
synthesis 66: 378-380 
Tanzania 66: 376-381 
Zaire 
melilite 75: 585-591 
Zeolites (see also species) 
alteration of pyroclastics 32:71 
water in 7:101-102 
Zinc 
titration 16:142-143 
Zinc bromate hexahydrate 
crystal structure 21:150 
Zinc fluorides 
Synthesis 51:58 
Zinc sulfide 
solubility in HO 58: 167 


zircon 


age dating 56:169-171; 57:177-180, 256; 
58: 171-178; 59: 150-158; 61:173-179; 
62: 219-227; 64:167-176; 71:564-571, 
583-584: 72:601-620: 73: 560-576; 
74:619-625; 75:813-824; 76: 631-635; 
77: 897-898 

alteration 73:560-567; 74: 619-623 

erystal structure 27:81; 73: 544-547 

decomposition method 70: 258-266 
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Zircon (continued) 


inherited 72:610-613 

kimberlites 76:631-635; 77: 895-898 

Mantle 77: 895-898 

metamict 73:565-567; 74:619-623 

New Mexico 77:897-898 . 

solution 69: 341-344 

thorium-lead isotopes 55:165-168 

uranium 72:588; 77: 895-898 

uranium-lead isotopes 54:146-148; 55: 165-168 


zoning 


clinopyroxene 75: 586-591 

diffusion 73: 384-392 

Metasomatism 73:384-392; 75: 759-764 

olivine 71: 470-472; 76: 485-494 

ores 65: 319 

plagioclase 60:169-172; 71: 400-403 

pyroxenes 70:131-133; 71: 459-470; 76: 497-502 


SYSTEMS INDEX 


I. End-Member Silicate Mineral Systems 
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Silicate mineral systems are listed alphabetically by mineral abbreviation, 
followed by nonmineral silicate formulae, metal oxide, and volatile components. 
Polymorphs are not distinguished in the list of end-members (e.g., "OR" stands 
for all pure potassium alkali feldspars, including sanidine, orthoclase and 


microcline). 


AB Albite 
AC Acmite 


AK Akermanite 
ALM Almandine 
AN Anorthite 
ANDR Andradite 
CATS CaAl ,si0, 
cc Calcite 
CRD Cordierite 


DI Diopside 
FA Fayalite 
FO Forsterite 


FS Ferrosilite 
GEH Gehlenite 
GR Grossular 


AB-AK-AN 67: 104-108 

AB-AN 12: 135-136 

AB-AN-DI 66: 479-480; 68: 222-226; 
72:502-507; 77: 703-706 

AB-AN-DI-EN 69:149-155 

AB-AN-DI-FO 65: 273; 71:359-362 

AB-AN-FA-FO 69:154~-155 

AB-AN-FO 65: 204-209 

AB-AN-FO-Si0,-H,O 73: 244-248 


2 2 
AB-AN-H.O 55:190-194; 56: 206-214 


2 
AB-AN-~MS-OR- PHL-Si0,-HCL 74: 428-432 
67: 124-126 


AB-AN-OR 57: 206-209; 
AB-AN-OR-H,O 56: 211-214 


2 
AB-AN-OR-S10, 50: 41-42,44 
AB-AN-Si0,, 46: 31 


AB~AN-Si0.,-H.0 66: 477-478 


AB~CHL-H.0 65: 273-274 
AB-CO.-H.0 72: 457-464; 
AB-CRD-EN 56: 218-222 
AB-CRD-FO 56: 218-222 
AB-CRD~SiO 563; 218-222 


2 
AB-DI 


71: 548-553; 


74: 479-48 4 


64: 113-115 
AB-DI-FO 57:213 
AB-DI-FO-Si0, 58: 113-118 
AB-DI-H,0 65: 272-273 
‘AB-DI-OR 67:119-120 


AB-FA 35:97-99,107 


AB-FO-Si0,, 59: 69-70 


AB-H,0 35:108-109; 


2 
49:50; 55: 186-188; 
AB-NE 37:113-114,131 


AB-NE-H,O 53:119; 54: 123-124; 57: 256 


AB-OR 58:118-121 
AB-OR-AlL.0,-H.O 54:126-127 


2.3: "22 
AB-OR-Fe-0-Si0,, 75: 592-597 
O 48:37-40; 50:60; 


AB-OR-H,, 
55:190-194; 67:120-126 


AB-OR-Si0., 51:37-41; 54:139-140; 61:116-118 


AB-OR-Si0,-H,O 49:41; 56: 222-223; 58: 212 


AB-Si0., 66: 480-484 
AC-CC 77:767-774 


37:128,130-131; 38: 39; 


75: 655 


54: 143-144; 


Abbreviations for mineral end~members are: 


HD Hedenbergite 
JD Jadeite - 

KS Kalsilite 

Ie Leucite 

MEL Melilite 

MO Monticellite 
MS Muscovite 
MU Mullite 

NE Nepheline 
OR Orthoclase 
PHL Phlogopite 
PY Pyrope 

SPES spessartine 
SPFOD Spodumene 
wo Wollastonite 


AC-DI 61:98-99 

AC-JD 48:32: 76:400-407 

AC-NE 61:98~-99 

AK-AN-MgAl.0, 68 : 203-206 
AK-Ca,FeSi,0, 73:436-440 

AK-CO,, 72:449-457 

AK-DI 63:132~-133 

AK-GEH 19:172-173 

AK-GEH-MEL 63:86-92; 64:95-100 
AK-GEH-NaCaA1si,o, 65:217-226 
AK-GEH-WO 40:54 

AK-MEL 63:89-92; 73:364-369 
AK-NE-WO 65:220-221 

AK-WO 41:36 
ALM-GR-PY-SPES-S-H,0 70:292-295 
AN-DI 64:115-117; 79:315-318 
AN-DI-EN 59:71-72: 60:125-134 
AN-DI-FO 52:91 

AN-DI-FO-H.o 54:144 
AN~DI-FO-MgCr0,-Si0, 76:465-472 
AN~DI-FO-Si0, 60:139-141 
AN-DI-H.o §3:106-107; 64:82-89 
a DENgAl.0, 68: 206-207 
AN-DI-NE 66:467-471 

AN-DI-WO 41:36 

AN-EN 69:152-154 
AN-FA-FO-OR-Si0, 75:597-611 
AN-BO-Fe-0-s10., 74:2504-507; 77:784-790 
AN-FO-H.O 65:274-278 
AN-FO-OR-Si0, 74:492-500 
AN-FO~Si0,, 14:160-161; 71:357~359; 78:468 
AN-JD 68:221-222; 69:163-168 
AN-LC-S10,  36:112-113; 38:36; 47:48-49 
AN-NaA1,Si,0, 11:104-105 
AN-NE-Si0, 38:36 

AN-OR-H0 552:190-194; 56:206-214 
AN-Si0,-H,O 56:214-216 


ANDR-DI 66:341-343 
ANDR~PY-H,O 59:81-84 


CATS-DI 61:56-59; 68: 207~209 
CATS-DI-Si0, 61: 59~68 


CATS-FO-NE-Si0,~H,0 68: 243-245 


CATS-FO-Si0,, 64: 103-109 


CATS-FO-Si0.-Co, 73: 215-224 
CATS~FO-Si0,-H,0 68: 241-243 


CATS-JD 70:131 

Co,Si0,-2n,Sid, 69: 194-197 

CRD-FO-LC 47:39 

CRD-HA0 58: 100-103; 64: 243-244 

CRD-IC-Si0, 47: 39-40 

DI-CO,-H,O 72: 457-464 

DI~EN 56: 223-225; 61:68-75; 62:98,103-107; 
63: 103-105,278: 66: 554-555; 67:80-83; 
68: 226-229 

DI-EN-FO 63:101-108 

DI-EN-PHL-H.0 71: 395 

DI-EN-Si0, 61: 75-82 

DI-FA~FO-HD-OR-Si0., 77: 774-784 

Di-FeAl ,si0, 66: 336-341 

DI-Fe.0, 66: 343-344 

DI-FO 62:96; 63:168-169 

DI-FO-Fe0-Fe.0, 66: 557-558 

DI-FO-HD-NE 67: 244-247 

DI-FO-MgAl.0, 64:134-135 

DI-FO-NE 59:70-71 

DI-FO-NE-Si0., 66: 467-471; 78:502-506 

DI-FO-PY 63:165-171; 64:123-126 

DI-FO-Si0,, 61: 75-82; 62:95-103; 71:604-607 


DI-FO-Si0,-H,0 67: 158-161 


DI-H.0 50:50 
DI~HD 61:81-82 
DI~JD 48:32~-33; 64:120-123; 65: 239-241 


DI-JD-Si0,, 96:160-161; 64:113-115 


DI-LC 28:81 

DI-IC-Si0, 37:114,135 

DI~-NE 61:96-98;: 71: 413-416 

DI-NE-Si0,, 48: 31-33; 59:180; 69:167~-168 
DI-OR-H,O 70: 108-112 

DI-PY 62:107-118; 63:167~168: 70:122-125 
DI-PY-H,O 69:176-181 

DI-sio, 63: 130-132 

DI-MgAl 0, 64: 100-103; 68: 209-210 

DI-WO 41: 35-36 

DI-WO-Fe.0, 66: 344-347: 67:94-96 


EN-CO,-H,0 72: 457-464 


EN~Cr 503-K,Si,0, 5 73: 308-316 


EN-FS 69: 285-290 

EN-FS-WO 36:110-112; 37:114-115; 38:36; 
62:84-95; 70:125-129 

EN-FS-WO-CaAlLTi 40, 72: 523-527 


EN-FS-WO-MnSi0, 74:563 
EN-IC-K5Si 40, 47: 38-39 

EN-NE 64:109-112 

EN-PHI-H,OQ 71:393-395 
EN~PHI-MgA1,0,-Al,0, 71: 395-396 


EN-PY 63:157-163 
EN-WO 7:105-106; 63:103-105; 65: 252-260; 
71: 605-607 
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EN-WO-AlLO, 62:108; 68: 214-221; 
73: 2663269 »273-278 
EN-WO-CaTiO, -Fe.0, 67: 139-153 
F ~F =_f7 s = 
A €30,-Si0, 50: 41~42 
PA-FO 65:229 
FA-LC-Si0, 732352-354 
FA-MO 32:71-72 
FA-NE-Si0, 36:113 
FO-O, 66:402-404 
FO-JD 68:221-222 
FO-K,0-Si0, 75:668-675 
FO-KS-MO-Si0,-H,o 73:370-371 
FO-KS-Si0,  76:435-441 
FO-KS-Si0,-co, 762435-441 
FO-LC-K,Si,0, 47:38 
FO-LC~MgAl1 20, 54:152 
FO-LC-Si0, 47: 37-38 
FO-MO-NE-SiO, 63:65-74 
FO-NE-Si0, 36:114; 60:141-144; 64:103-109 
PO-NE-Si0,-H,O 68: 240-241 
FO-PY 63:166-167 
FO-Si0,-CO,-H,0 72: 464-467 
FO-S10,-H,0 73: 255-258 
FS-HD 65: 230-232; 66: 363-366; 67:88-94 
GEH-NE-WO 64:97; 65: 221-222 


GR-PY 64:131 

GR-PY-H,O 59: 78-81 

JD-H,0-Ar 61:197 

KSi,0,-Na,Si,0, 53: 126-127 

KS-NE 16:141; 52:53-56: 56: 251 

KS-NE-Si0., 34:107-108; 35:98: 36:128-129; 
46: 30-31; 50:61; 53:118-119; 55: 210-214; 
67: 112-119 

KS-NE-Si0,~H,0 55:197 


KS-Si0, 65: 244-247 


TL-MGAL1O,~Al,0, 54:152 


MgAl 0, -Si0, 61: 196 

MS-PHL 54:124-126 

MU-H,O 58: 132-134 

Na5Si,0,-H,O 37:111-112,134 
NE-FeO-Si0, 37: 125 

NE-MgAl .0,~Si0, 57: 211 
NE~MgO-CaO-Si0, 75: 580-585 
NE-NajSi0,-Na.Si.0,-NE 32:73 
NE-Si0, 64:139-141; 77:652-658 
OR-H,0 37:128,130-131; 38:39; 54:112-114 
OR-S10, 66: 480-484 

PHL-CO,-H,O 68:236-240; 76:441~-448 
SPES-Y5A1,0,. 51:57-58 

SPOD-Si0, 67:137-139 

WO-Cr0, 74: 446-451 

WO-Cr50,-H,0 74: 451-453 
WO-Fe.0,-Si0, 69: 182-188 
WO-Na,Si0,-Si0, 25:71-72 
4noSi0,~Zn,Ge0, 47: 49 


II, Oxide-Component Systems 


52 


Oxide-component systems are listed in the sequence alkali, divalent, 
trivalent, and tetravalent cation oxides, followed by elemental and volatile 


components. 
increasing atomic weights. 


Al o.-SiO, 8:104-105; 23:56-57,60-61 


23 2 
A ” = 
$0, HO 38:39 
B,0,-H,° 37:2110-111,132-133 


Ca (OH) ,-H.0 78 3606-608 

Ca0-Al,o, 7297-99; 8104-105 

Ca0-Al,0,-Si0, 9:102; 10:92-93; 11:101; 
13:135-137,155-156; 14:165-166; 15:145-146; 
18:2155-157; 40:36; 65:234-239 


-A -Si0,- : -426, 440-443 
Cad 1,0, Si0, H,0 73:411-426, 


Ca0-Ba0-Si0., 22:132-133 
Ca0-CO,, 22:140-141 
Ca0-Fe.0, 15:155 


CaO-Fe0-Al_G_-SiO 38:36: 39:35: 40:38; 41:33 


2 
99>, 70:178-184 

a -—Sio - ~ : -~450 
Cad FeO-Fe,0, Sid., co, F 71:443 


Ca0-FeO-Fe.0.,.-Si0,-H,9 70:189-197 


Ca0-Fe0-Si0., 31:69-74, 72-733 32:78 
Ca0-Fe0-Si0,-CO, 71:433-435 
CaO-Mn0-Si0,-co, 71:427-435 

Ca0-Si0,, 5:181-182 

Ca0-Si0,-H,O-HC1 78 2586-591 
Ca0-Sr0-Si0,, 22£132-133 7 


23 
Ca0-FeO-Fe.0.,-Si0 


CaSO ,-H,0 37:111,134; 38:37-38 


CO,-H,0 36:115; 62:137-139 


Co0-Zn0-Si0,, 69:194-197 


Cs,0-Si0, 29:83 


Cu0-Fe,0,-50,-H,0 30:90 
Cu0-SO -H,0 28:79-80 


Fe.0.-H.O 30:90; 31:76 
23 3 2 
69 :247-249 
Fe, Tio 
9%, Ti0, 73:342-347 
FeO-Al,_ 0. -Fe_0 
23 23 2 
72:518-521 


3 
23 #2 
Fe.0.-SO.-H,O 21:147; 36:129 
Fe, Ti0,—FeT1,0, 
- -Ti : -202 
2 4 Fe,0, TiO. 69:198 
FeCr0,~Fe,0, 732:327-341 
FeO-Al,0,-CaSi 
: - : 622242-243 
3°3 2°3 60:152-157; 6 
FeQ-Al_0.-Fe,0.,-S10 27:81 
- - -$i0,- 2101-103; 
FeO Al,o, Fe,9, Sid, 4,0 59:101 
FeO-Al,0,-Si0, 38:36; 40:36; 50:54-55; 


§2:91-92; 56:236-237 


FeO-Al,0,-Si0,-H,0 56:236-2377 65:248-252 


FeOQ-Fe,0,-Si0, 34:97-98 


23 2 
FeO-Fe,0,-Si0,-H,0 56 230-231 


Within each cation valence group, oxides are listed in order of 


FeO-F -Sio.~ _ : ss 
e e509, 510, H,0 co, 71: 435-443 


FeO-Fe,0,-TiO, »61:100-106; 70:161-176 

Fe0-Mind-Al.0,?Fe,0,-3i0,-H,O 72:515-518 

Fe0-Si0, 31:85-B86; 65:226 

Fe0-Si0,-H,0 56:232-234 

Fe0-Si0,-0, 66:402~404 

H,O-NH, 29:81 

KCO,-MgCO, 79 3322-326 

K.,0-A1,0,-Si0, 36:112; 372115; 46:39; 
542139-140; 55:224 


K 0-A1,0,-510,-CO, 77 :2695-703 


K -—= ; = J 
O-A1,0, 510, HO 46:29 


K ae — i — Ce a = 
0 Al,0, S10, H,0 HCl 72:507-515 


Nm MW hb 


K,0-Ca0-A1.0,-Si0., 39334 
K,,0-Ca0-Fe0-A1,0,~Fe,0,-Si0., 76:407-410 
K,,0-Ca0-Si0, 29 386-87 

K,0-Cr50,-H,0 21:149 
K,0-Fe0-Al,0,-Si0,-CO, 76:410-414 


K.0-Fe0-Sio, 52:91 


K_0-Fe0-Al1,0,-Si0,—0,-H,0 
55:197-198; 56:161-164; 57:193-194; 61:198-199 


K0-Fe0-Fe,0,-Si0,-H,0 58:132 

K,0-MgO-A1,0,-Si0., 46:31; 47:35-40; 
49:45-46; 50:52-53; 51:51; 52:56; 
53:125-126; 54:140-141,151-152 


K,0-MgO-A1,0,-Si0,~CO,-H,O 76:441-448 


K,0-MgO-Al,0,-Si0,-H,O 63:136-142; 67:161-167 

K0-MgO-Fe0-Al,0.,-Si0.,-0,-H,O 61:198-199; 
65:279-283, 423 

R,O-MgO-Si0, 46:31; 472357367 50:62; 
75:613-614 

K,0-Si0, 12:144-145; 28:82; 29:83; 31:78-79; 
362134 


NM BO 


12:141-142 
38:373 39:47 


Ni 


K i). = = “AQ— 
20-Si0, co, HO 39:49-50 
K,0-Si0,~H,0 1621437145; 212149; 40:39; 
47:33: 49:44-45; 50:51-52 
K,,0-zn0-Sio, 47:49 
K,S0,-H,0 31:77 
KPO,-K,P,0. 54:150 
Li O-K,0-Si0, 53:128 
Li O-Na,O 38:37,52 
Li O-Na,,0-K,0-Si0,-CO,, 
Li o- i 
1.0 Na,0-S10,, 
Li,0-sio 


N 


2 30:87 
MgCr0,-MgFe,0, 723567-569 


MgO-Al.o., 8:104-105 

MgO-A1,0.,-Si0., 172132; 18:155~-157; 51:61; 
(58:98-100; 59:86-88, 97-98? 60:144-147; 
61:195-196,200; 62:121-124; 63:156-157; 
71:421-427 

MgO-Al,0,-Si0,-H0 50:49-50;7 51:41-43; 52:93; 
61:88-91; 62:143-145: 65:426: 66:380-392; 
70:142=145 

MgO-Ca0-Alo, 18:155-157 

MgO-Ca0-Al0,-Cr0,-Si0. 71:384-392,614-615 

MgO-Ca0-Al0,-Si0, 38:37; 39:34; 40:37-38,54; 
58:109-112; 59:71-76; 60:125-141: 62:95-118, 
243-244; 64:89-94,100-106,126-134; 
68:202-221; 70:122-125; 71:357-362; 
75:2741-742; 77:713-717 

MgO-Ca0-Al0,-Si0,-H,0 71:411-413 

MgO-Ca0-FeO-Al,O, 603110; 69:176-181 

MgO-Ca0-Fe0-Fe.0,-sio, 78 3519-526 

MgO-CaO-FeO-Si0, 49:58-59; 70:125-129; 
72:497-502 

MgO-CaO-Si0, 13:145; 18:155-157,159-160; 


42:29; 61:56-82; 65:218-226; 66:457-460, 
471-477 


MgO~Ca0-S10,-co, 71:434: 73:2215-224; 
74:2468-474; 75:623-630 

MgO-Ca0-S10,-co,-H,0 61:82-85; 74:417-424; 
75:761-764; 76:428-435 

Mg=Ca0-820_-80 70:142-150 

MgO-Ca0-Si0,-H,O-HCl 78:596~-602 

NgO-Fe0-Al,0,-sio, 47:40; 48:33; 49:47-48 

MgO-FeO-Cr.0,-Fe503-Si0, 74:507-512 

MgO-FeO-Fe.0. 30:88-89 

MgO-Fe0-Fe503-Cr.0,-Si0, 732317-322 

MgO-FeO-Fe,0,-Si0, 76:472-478 

MgO-FeO~Fe0,-Si0,-S 63:218-221 

MgO-Fe0-S10, 34:103-104; 68:229-231; 
78:614-625 

MgO-H.0 59:63-67 . 

MgO-5i0,, 5:182-184; 13:143 

MgO-Si0,-H,O 46:27-287 47:30-31; 48:52-53; 
61:85~88 

MgO~Si0,-H,O-HCL 73:380-392: 77:812-823 

MgO-Si0,-Tio, 64:135-139 

MnO ,-H,-H,0-HC1 79 345-347 

Na.o- - -Si 332; 333-34; 

a,0-Al,0, Fe,0,-Si0, 48:32; 50:53-54 
51252-5337 542141; 61:91-96; 62:124-134; 
63:74-79; 65:425 

Na,0-Al,0,-Si0, 36:112; 46:39; 49:46-47; 
51:57; 54:139-140; 55:225-226: 69:168-175 


Na,o- ~Si0. -CO.— . ss 
a,0 Al,0, 810, co. H,0 74:2454-4638 


Na,0-A1,0,-Si0,-H,O 59:58-63 

Na,0-B,0, 36:124 

Na,0-B,0,-Si0, 36:114-115; 38:39; 39:35; 
40:40; 47:40-41; 51:59 

Na,0-CO,-H,O 38:38-39 


Na,o-Ca0-A1,0 -510, 39:34 


2 23 
Na,0-Ca0-B,0 -Si0 31:86 


3 2 
N =| Cd . 
a0 CaO P50. 52:86 


Na,0-Ca0-Si0, 25:81: 29:388-89; 32:65-67, 
74: 52:84 


Na,0-Ca0-Si0,-H,0 39236~-37 


Na,0-Fe0-Al1,0,-Fe,0,-Si0, 78:511-519 
Na,0-Fe0-sio,, 29:87-88; 50:55; 51:53: 
52:62-64; 53:123-125: 55:208 


N — 2a = 7 a 
a,0 K,0 Al,0, 510, 39:34 


Na,0-K,0-Al,0,-Si0,-H,0 373112; 39:37 
Na,0-K,0-Sio., 32:61-65,70 
Na,0-MgO-Al1.,0,-Si0., 562217-222; 57:210-212; 
59:89-90; 65:209 
Na,0-MgO-Al.0,~Si0,-H, 
Na,O-MgO-Ca0-Al,0,-Si0, 
66:467-471 
Na,0-MgO-Ca0-FeO-Al,0.,~Si0.-H,0 76 2613-619 
Na,O-Mg0-Sio., 51:53; 52:62-647? 53:123-125; 
55:208; 69:157~163, 197-198 


N _ af 22R- 
a0 P50, HO 42:28-29 


Na,O-Si0, 12:144-145; 24:58-59; 29:83,85; 
63:78-79; 69:160-163; 77:649-652 

Na,0-Si0,-H,O 38:38; 39:36; 40:38-39, 41; 
47:31-32; 48:40-43; 49:41-42; 50:50-S1; 
51:43-44; 52:56-57,90 

Na,SO,-H,O 26:72 


Na, SO, -NaF-NaC1-H,0 30:87 


NaHCO, -Na,CO,-H.0 57:182-184 


NaOH-H.9 37:112 
NaOH-Na.CO,-H,0 372112,133-134: 39:37; 


40:40~41 


NaPO,-H,0 52:257-58; 53:143-144 


NaPO,-KPO, 54:150 
NaPO,-Na,P,0, 43:21 
MeO 3 geo POE Pa 
NH,NO,-(NH,) 80, 24:75 
NH,NO,-H,O 31:86-87 
NH,NO,-NH,Cl 25:75 


Rb,0-Si0, 29283 


$10, -H O-H, 73:259-263 


22 
2nO-B.0.-SiO 47:49 


23 2 


GO 65:274-278 
48:31; 61:96-98; 


54:110-112; 552224 


a4 


III. Elemental, Sulfide, Selenide and Arsenide Systems 


iin tpaemnentics 


Ag-Au-Te 39:35-36,41; 40:43-44 

Ag-Bi-Pb-S 66:559 

Ag-S 45:34-35 

Ag~-Sb-S 48:54 

Ag-Te 54:135-136 

Ag,S-Sb.S, 48:54 

Bi-Mo-S 65:336-338 

C-O 76:448-454 

C-O-S 16:145; 17:134-135 

Ca-Fe-Si-C-O 70:178-188 

Ca-Fe-Si-C-O-P 71:443-450 

Ca-Fe-Si-C-O-S 71:450-457 

Co-Fe-Ni-As 56:201-204; 57:232-234; 58:153-155 

Cr-Fe-S 67:182-187,197 

Cr-S 67:182~-187 

Cu-Fe-Ni-S 65:329-336; 66:413-417 

Cu-Fe-O 60:181-182; 63:279 

Cu-Fe-Pb-S 65:344-352 

Cu-Fe-S 13:137-140; 25:62-69; 30:82-85; 
36:127-128; 39:36; 40:42; 54:129-134,plate; 
572214-227; 59:110~-1263 60:180-181; 
61:2154-155; 62:193-196; 63:200-202; 
64:245-246; 66:405-409, 556-557 

Cu-Fe-S-O 69:315-318 

Cu-Ge-S 70:295-297 

Cu-Ni-S 61:2151-152; 62:189-192; 63:209-211; 
66 :409-413 

Cu-O 20:165-166,170 

Cu-Pb-S 65:342-344 

Cu-S 1421557159; 15:2153-155, 1717172; 
54:134-1353; 55:180: 56:195-197; 57:215-218; 
59:110-Lil; 63:208-209; 65:422; 66:442 

Cur-S-O 60:1827 68:273-276 

Cu-Sn-S 62:199-200 

Cu-Zn-S 67:177-179 

CugS,-Cu,FeS, 59:114-122 

CuFeS.-zns §5:180-181 


CuS-CuSe 54:134 

Fe-As-S 57:2297-232; 58:145-148; 59:127-130; 
60:221 

Fe-C-O 73:517-518 

Fe-Mo-S 61:150-151; 65:337-342 

Fe-Ni-As 61:152-154: 62:200-210 

Fe-Ni-P 60:184-185; 61:166-167 

Fe-Ni-S 54:134; 55:174; 58:142-145, 168-170; 
59:126-127,141-144; 60:184; 61:144-150, 
165-166; 622:175-189; 63:275; 65:320-329; 
66 :434~-441; 67:187-191 


Fe-O 15:137-139, 146-147; 16:1417142; 
34:106-107; 73:510-518 
Fe-0-H,0 18:157-158 ,163 


Fe-Pb-S 62:196-197; 63:202-203;7 66:559 

Fe-S 9:91,92, 104-105; 10:104-105; 34:106; 
56:2:187~195,191-195; 57:218-222; 58:214; 
60:174-176; 63:207-208; 67:198-199; 
68 259-270 

Fe-S-O 56:198-2007; 59:135-137; 60:225; 
66:419-427; 70:287-289 

Fe-S-O-CO, 64:188-189 

Fe-S-O-H 65:352-357: 76: 601-603 

Fe-S-Se 56:200-201 

Fe-Se 60:176; 67:175-177 

Fe-Si-C-O-H 71:435-443 

Fe-Si-O 56:234-236 

Fe~Si-O-S 62:215-213 

Fe-Sn-S 62:198-199 

Fe-Ti-O 62:60-66; 63:278; 64:144-148; 
69:198-207; 77:917-922 

Fe-Ti-S 70:297-299 

Fe-Zn-S 57:227-229 

FeS-ZnS 54:99-100 

Hg-S 64:193-195 

T-H,0 30:88 

KCNS-H,0 357109 


Mo-S 61:143-144 
NaCl-H.0 29:69-72; 30:100 


Ni-As 61:196 

Niw-As-S 58:148-153; 62:244 

Ni-S 55:178; 56:197-198; 58:139~142; 
60:178-180; 61:199 

Ni-Sb-S 68:270-273 

Pbp-S 64:195-197 

Pb-S-O-CO,  64:189-190 

Pt-Fe-O 14:163 

Sn-S 62:197-198 

Ti-S 70:297-299 

zn-S-O-CO, 64:190-192 


ZnS~H,S-HQ0 58 2163-167 
90-NaOH 59:138-139 


anS-H.$-H,0-S 59:139-L41 


-#H ae 
2ns 28 H 


95 


FORMULA INDEX 


This index contains element and compound formula entries, which are arranged 
alphabetically by chemical symbol. Sodium aluminum silicate (NaA1Si0,) thus 
appears before sodium oxide (Na,0), which appears before sodium silicate 


(Na,si 


All compounds beginning with carbon (C) appear before compounds 


1,0,). 
beg pated! clit calcium (Ca); compounds beginning with sulfur (S) appear before those 
with silicon (Si), etc. Index entries are for specific properties of elements or 
compounds, either synthetic or natural, that approximate end-member compositions. 
Natural or synthetic minerals of intermediate compositions are listed by mineral 
name in the subject index, or may be contained in appropriate synthetic systems 


in the systems index. 


Ag 

compressibility 76:650-654 
Ag AsO, 

crystal structure 25:70 
Ag2MoO, 

crystal structure 21:150 
Ag.0 

erystal structure 21:143 
Ag,P0, 

crystal structure 25:70 

high-pressure DTA 68:276-277 
Ag.Te 

properties 54:136 
Ag,.Te, 

polymorphism 54:135-136 
Al 

partitioning with Ti 72:623-629 
AlCl, 

Raman spectra 31:83-84 
Al,0, 


crystal structure at high pressure 76:525-527 
thermochemical properties 52:70-72 
thermochemistry 52:70-71 

Al (OH), 


solubility constant 79:342 
ALO (OH) 

solubility constant 79:342 
Al (PO3) 


Space group 26:74 
Al,Si,0, (OH) , 
solubility constant 79:344 


A1,Si ,0, 5 (OH), 


solubility constant 79:344 
thermal expansion 69:193-194 


Al,Si0, 


molar volume 61:196-197 
Phase equilibria 61:196; 65:247-248; 
66: 392-397 

polymorphism 59:52-57 

solubility constant 79:343 

synthesis 7:97~98 

thermal expansion 61:196-197 
Al,sio, (andalusite) 


crystal structure 71:496-500 
Al Sid, (sillimanite) 
crystal structure 61:135-139: 62:249; 
71: 496-500 
properties 73:444-448 
X-ray spectroscopy 71:504-506 
Al ,Si0, (mullite) 


crystal structure 62:158-165; 63:223-228, 274 


Ar 
diffusion in feldspar 69:145-148 
high-pressure structure 79:348-351 
Au 
diffusion of H 76:662-664 


(Au, Ag) Te, 
crystal structure 50:62 
AuAgTe, 
crystal structure 36:129; 40:53 
AuTe 
2 
erystal structure 35:110 
B 
partitioning with silicates 72:588-593 
trace element in metamorphism 52:77 
5,0, 
role in glass 79:237-238 
BAL,Si,0, 
x-ray studies 51:44 
BaAl,Si.0, 
crystal structure 52:74-75, 92, 95 
BaCoO 
3 
solubility 70:236 
Si 
BaFe 14919 
Mossbauer spectra 74:408-410; 75:756-758 
optical absorption 72:564-567 
BaSO , 
crystal chemistry 61:200 
morphology 61:130-132 
occlusion 10:96 
Space group 24:62 
BaS1,0. 
impurities in glass 17:132 
Be 
geochemistry 30:89 
Bi 
melting 10:95-96 
valence 8:105-106 
Cc 


isotopes 60:199-207; 63:265-267; 64:216-218, 
244; 65:3366-372: 73:582-595; 76:623-625 
C (chaoite) 
new polymorph 67:215-216 
properties 69:311 
C (diamond) 
compressibility 20:168 
failure in cell 76:646~-650 
flow deformation 773:909-913; 78:669-676 
from meteorites 38:41-42; 39:48 
inclusions 66:446-450, 498-502? 67:130-135; 
68: 315-320 
synthesis 59:47-48 
C (graphite) 
thermal expansion 11:106 


CCl, 


energy-volume relations 40:51-52 
properties 39:38 


CH,0OH 


high-pressure infrared spectra 79:415-417 
Raman spectra 31:83~-84 


CH, 


high-pressure structure 79%348-351 
phase transition 79:351~-355 

C,H,OH 
high-pressure infrared spectra 79:415-417 
Raman spectra 31:83-84 

Cc 

g2 ee 

radiation damage 54:109 


6 
optical properties 37:123-124 
solution properties 38:51 


co, 


effect on climate 22:324-334 

effect on glass structure 78:532-542 

effect on melting 50:49 

effect on silicate melting 72:449-467; 
733 215-228 

effect on silicate stability 61:83-85 

in early atmosphere 3:237 

solubility in silicate melts 74:454-484 


(COOH) ..* 2H.0 


Raman spectra 34:111-112 
Ca 

a@iffusion in diopside 78:574-577 
CaAlGaSi0, 


thermochemical properties 52:74 
CaAl.Si0, 
synthesis 7:98-99 CaAl.sio 


CoH 


6 
glass structure 78:506-511 
solubility constant 79:343 
Stability 61:56-68 

Ca,Al,sio, 
solubility constant 79:343 


CaAl,Si,0, 


crystal structure 51:47 

glass structure 78:506-511 
melting 65:204-209 

melting with H,O 57:189-191 
phase equilibria 56:206-217 
polymorphism 52:88 

properties 48:35-37; 50:34-45 
solubility constant 79:344 
stability 65:238-239 
thermochemical properties 52:74 


CaAl,si,0, (hexagonal) 


crystal structure 58:198-199, 215 


CajAl,Si,0,, 


lattice energy 75:648 
Stability 65: 236-238 
Synthesis 53:121 


CaAl,S1,0,,°12H,0 


solubility constant 79:344 


CaAl ,$1,0) 4 (OH) » 


SOlubility constant 79:344 
synthesis 53:114 


Ca,A1,Si,0, . (OH) 


solubility constant 79:344 


Cc : 
a,A1,Si,0, 5 (OH) 


solubility constant 79:343 
CaAl,si,0, (OH) 5 
solubility constant 79:343 


CaB,Si,0, 


Melting 36:126 


96 


Caco, 


action of water on 62:246 
deposition 15:158-159 
dissociation 9:100; 14:173 
equilibria 14:154-155 
polymorphism 63:176-178 
properties 15:139-140 
solubility 15:148;: 70:236 
solubility constant 79:342 
transport by steam 55:207 


CacO, (aragonite) 


crystal structure 24:61 
Caco, (calcite) 


crystal structure 19:176; 74:572-575 
caco., (vaterite) 


birefringence 65:300-302 
crystal structure 60:214 
properties 25:70 


Caco, 6H.0 


solubility 70: 237-238 
CaCO, ‘nH,0 

optical properties 66:558 
CaCl, 


solution properties 78:586-591 
CasCr Si 30> 

Stability 74: 446-453 
Ca,FeAl,Si 40, > (OH) 

solubility constant 79:343 
CaFeSi.0, 


crystal structure 72:547-551 
solubility constant 79:343 
Stability 79:241 
CaFe,Si,0, (OH) 
Stability 70:189-197 
Ca,Fe Si-O, 4 (OH) 
stability 70:189-197 
Ca,Fe,Si,0, 5 
solubility constant 79:343 
Stability 69:182-188 
Ca.Mg.Al {Si ,0,, (OH) » 
synthesis 53:110 
CaMg (CO) . 
action of water on 62:246 
crystal structure 24:59 
solubility constant 79:342 
transport by steam 55:207 
CaMgSio, 
heat of formation 52:90-91 
solubility constant 79:343 
Stability 63:81-83 
CaMgSi 
ange 240. 
co, solubility 78:532-537 
crystal structure 58:193-197; 72:5477551; 
73:518-522 
deformation 3:119 
diffusion of Ca 78:574-577 
glass properties 78:547-559 
glass structure 78:526-532 
glass transition 78:556-559 
Madelung constant 70:225 
Melting 49:50; 50:47-48; 52:85; 57:173-174; 
602117-118, 124-125; 62:245-246; 72:708-710; 
75:2648-651 
melting with co, and H,O 74:474-479 
melting with HHO 57:189-191 
solubility constant 79:343 
Space group 24:66 


Stability with water 50:50 
synthesis 7:105-106 


CagMgSi,0, 
crystal structure 53:143 
glass structure 78:526-532 
Raman spectra 78:526-532 
solubility constant 79:343 
Stability 63:81-83; 65:217-221 
Ca,MgSi.0, 
phase relations 42:29 
solubility constant 79:343 
CajMg_5i50,. (08) » 
lattice energy 75:648 
solubility constant 79:343 
Stability 54:116 
synthesis 7:101-102; 53:109-110 
Ca(NO,), 


group rotation 31:74-75 
Cad 
B1-B2 transition 78:627-630 
equation of state 79:243 
thermochemical properties 52:70-72 
Ca(OH), 


synthesis 13:141 
Ca (OH) *n#,0 


new phase 78:606-608 
Cas (P04) > 

nuclear tracks 71:553-557 
Ca, (PO,) 3 (OH) 

crystal structure 65:293-294 
Cas 

solubility 70:236 


Cc 
aSO, 


solubility 39:39-40, 51 


CaSO ,° 2H,0 


solubility 70:233-236 


LO 
CaSi 3 


crystallization 8:100 
polymorphism 5:181-182; 7:105-L06; 63:83-86 
Solubility constant 79:343 
Synthesis 7:105-106; 18:166-167 
thermochemical properties 52:74 
Ca,sio, 
in norm calculations 14:163 
polymorphism 5:181-182 
Ca.si.o_° 
4,81,0, 3H,0 
new mineral 24:61 
Ca,Si0. (OH,F) , 


new Mineral 31:84 


CaWo, 


Stability 71:447 
Cd 
melting 10:95-96 


CdFe.0, 


crystal structure 29:80 
Cdo 

X-ray powder standard 30:97 
Cds 

polymorphism 11:106 


CdTio 
aTi 3 


crystal structure 33:74 
Ce 
partitioning in silicates 76:588-594 


CoAs., 


Stability 56:204 
(Co,Fe,Ni) As, 
synthesis 61:200-201 
Co (NH 
ae 316 (Sal s 
crystal structure 26:74 


of 


Co (NH 
ONES) gt 
crystal structure 26:72 
CoNi5s, 
polymorphism 67:182 


Cos. 


x~ray fluorescence 63:214-216 
Cc 
"3°" 
polymorphism 67:182 


CoSiO 
oSi 3 


phase equilibria 78:626-627 
Cofio0, 

crystal structure 33:74 
Cr 

role in pyroxenes 70:118-122 

trace element in metamorphism 52:76-77 
CroFeS, 


high-pressure DTA 68:277~-278 

polymorphism 67:197 
Cs 

equilibrium with KA1Si.,0, 54:112-113 

trace element in metamorphism 52:76 
CsCl 

melting 57:174~176; 59:179 

solution properties 56:250 
CS,GeF, | 

crystal structure 26:73 
Cu 

compressibility 76:650-654 

trace element in metamorphism 52:77 
CuBr 

crystal structure 21:140 


Cucl 
eryStal structure 21:140 
Cuc 
uco,s, 
polymorphism 67:182 
CuFeS,, - 


crystal structure 57:243-244, 246 
polymorphism 25:68 


Cur 
We953 


magnetic transition 70:302-303 
polymorphism 25:68; 60:180 
Cu FeS, 


5 
composition 15:148-149 
crystal structure 40:44; 57:248-250; 
3822017202; 59:116-122; 61:139-141 
exsolution 64:245 
polymorphism 25:68-69; 61:198; 63:201-202, 
274, 2793 66:554 
properties 55:225; 57:226~227; 59:122-126 
Cul 
crystal structure 21:140 
(Cu, Ni) S, 


x-ray Fluorescence 63:214-216 
Cud 

erystal structure 32:72 

properties 34:102 


Cus 
chromatic reflection 14:164 
erystal structure 54:137-138; 55:204-205 
dissociation 16:142 
properties 63:208~209 
reactions 13:156 
Stability 55:180; 56:195-197; 57:215-218; 
65:422 
synthesis 54:134 
CuS (covellite) 
crystal structure 28:79 


2 
crystal structure 69:323-325 


CuS 


Cu,s 

high-pressure DTA 68: 276-277 
melting 48:53 

reactions 13:156 

specific heat 32:72-73 

stability 55:180; 57:215-218 
754 

polymorphism 62: 247-248 
95 

crystal structure 56:245; 57: 258; 

58: 201-202; 59:116-122 

polymorphism 66:554 

stability 55:180; 56:195-197; 57:215-219 
CuSO ,*5H.0 


Cu 


Cu 


properties 32:73-74 

CuSe 
crystal structure 54:137~-138; 55:205 
synthesis 54:134 


acoustic velocity 79:355-358 

high-pressure Raman spectra 79:358-364 
Eu 

valence in silicates 77:677-682 


ocean~bottom sediments 39:48 
volatile in rocks 34:98-100 

Fe 
analysis 18:170 
compressibility 75:509-513 
crystal/liquid partitioning 75:668-675 
melting 50:48 
partitioning in meteorites 75:678-684 
unit-cell constants 61:166-167 

FeAl si, 
solid solution 58:214 


Fe5A1 55130) 5 ; 


high-pressure Méssbauer 74:552 
stability 54:97-99 
synthesis 53:120-121 
Pe 2Al 4$i 90) 9 (OH) 4 
phase equilibria 55: 200-203 
FeAs. 


stability 56: 204 

FeAsS 
crystal chemistry 61:198 
crystal structure 57: 246-248 
solid solution 59:127-130 
stability 57: 231 
twinning 59:130-132 


FeC0,° 2(H,0) 

high-pressure Mossbauer 74:552 
FeCo 

3 

crystal structure 19:176 
FeF 

2 

high-pressure Mossbauer 74:552 
FeNi 

phase equilibria 62:188-189 
(Fe,Ni)S 

x-ray diffraction 59:143-144 
(Fe,Ni)S, 


stability 61:149-150 
synthesis 59:110 
x-ray fluorescence 63: 214-216 
FeNiS 
2 
Stability 62: 248-249 
FeNi.s, 


polymorphism 67:182 
stability 66: 434-436 
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(Fe,Ni) 9s, 


stability 61:146-149 
FegNi 9516 
thermal expansion 63: 204-207 


FeO 
compressibility 78:625-626 
crystal structure 25:73 
high-pressure MGssbauer 79:374-376 
melting 65: 226-227 
phase transition 79:374-376 
properties 15:137-139 
Stability 73:510-518 

Fe.0, 

growth 16:147 

impurities in glass 21:138 

MOssbauer spectroscopy 76:522-525 

properties 15:137~139 

solubility 78:602-606 

solubility constant 79:342 

Stability 30:90; 62:61-66 

Synthesis 18:169 

34 

compressibility 69: 249-251 

Mossbauer spectroscopy 76:522-525 

parting 35:109 

polymorphism 68: 249-251 

properties 15:137-139 

solid solution 58:214 

solubility constant 79:342 

Stability 62:61-66 

vacancies 66: 497-498 


Fe 


FeOOH 
crystal-field spectra 73:502-507 
Fe.p 
2 
unit-cell constants 61:166-167 
Fe5P 
unit-cell constants 61:167 
Fe ,P0, 
new mineral 68: 330-332 
reat glg 20 
crystal-field spectra 73:509 
FeS 


polymorphism 64:197-199; 67:188; 69: 325-326; 
77: 330-835 

properties 62:210-213, 215 

solubility in ZnS 54:99-100 

stability 55:175-178 

temperature of formation 62: 245 


2 
analysis of sulfur 9:97 
dissociation 16:142 
equilibria 55:181-183; 9:104-105 

properties 58:143-144 

Stability 55:177-183; 56:187-191; 61:150-151 

synthesis 13:150-151 

x~ray fluorescence 63: 214-216 
Fe58, 

Stability 70: 290-291 

thermal expansion 68: 267-270 
Por 85 

polymorphism 68: 259-267 

thermal expansion 68: 266-267 
FeSO, *7(H,0) 

high-pressure Méssbauer 74:552 
FeSe 

Stability 56:200-201 


FeSe. 


properties 58:212 
Fe,Se, 
erystal structure 58:199-201 


FeS 


FeSid 
aad 


crystal structure 65:285-290 
high-pressure spectra 70:213-215 
lattice energy 75:648 
Madelung constant 70:225 
natural occurrence 35:103 
polymorphism 64:148-150, 202-204; 65:3285-290; 
662557; 67:86-88 
solid solutions 31:69-74 
solubility constant 79:343 
Stability 62:91; 63:174-176; 68:229-231; 
69: 285-290 
synthesis 63:277 
Fe,sio, 
crystal-field spectra 68:255-256 
electrical behavior 71:520~524 
electrical conductivity 72:552~554 
high PT properties 74:401 
high-pressure Méssbauer 74:407; 74:552 
lattice energy 75:648 
Madelung constant 70:225 
melting 65:227-230 
optical absorption 71:524-527; 72:552-554 
optical properties 71:520-524 
Solubility constant 79:343 
Stability 66:402-403 
Fe,sio, (spinel) 
crystal structure at high pressure 76:504-505 
Stability 70:176-178 


EF o 
&,Te,9, (OH) 4 HO 


crystal structure 67:223-224 


FeTio 
eT 3 


erystal structure 33:74 
high-pressure MGssbauer 74:552 
Stability 62:61-66 


Fe Tio, 


Stability 62:61-66 


F . 
e,T10, 


Méssbauer spectra 74:585-590 
Stability 68:247-249 


FeTi 
ent505 


Mossbauer Spectra 74:585-590 
Stability 68:247-249 


F 
eWO , 


Stability 71:447 
Ga 
trace element in metamorphism 52:77 


Ga,0, 


thermochemical properties 52:70-72 
Gd 
role in pyrope 78:568-572 


Geo 
2 


glass 77:665-672 

high-pressure Raman spectra 79:369~374 
melt 77:672-674 

Raman spectra 78:640-645 

Solubility in steam 53:122-123 


acoustic velocity 79:355-359 
compressibility 65:415-418 
diffusion in Ag 76:662-664 
freezing at high pressure 78:630-632 
high-pressure Raman Spectra 78:645-649; 
7933358-364 
in early atmosphere 3:237 
isotopes 73:590-595; 743598-604; 77:886-891; 
78:650-655; 79:388-394 
Raman spectra 78:645-649; 79:358-364 
HCl 
ionization constant 772823-826 
preparation 70:266-268 
HCN 
effect of ultraviolet radiation 65:358-360 
HF 
heat of solution 48:49 
Preparation 70:266-268 


29 


HNO. 


preparation 70:266-268 

HAO 
distillation 71:611~612 
energy-volume 40:51-52 
in early atmosphere 3:237 
P-V-T relationships 41:32 
properties 39:38 
Raman spectra 36:126-127 
solid solubility 42:28 
solubility in melts 79:320-322 
solubility in silicate melts 73:251-255; 

743454-484 


HS (gas) 
compressibility 58:164 
Hig 
still 17:127 
HgS 
polymorphism 11:106; 78:582-585 
HgSe 
diffusion of S/Se 78:580~-582 
Ir 
crystal structure 22:147 
K 
crystal structure 27:83 
half life of K49 55:164 
isotopes 67:224-233; 71:612-614 
Sources 17:131 
Kal, 
crystal structure 34:105 
KA1(SO,) ,°12H,0 
eryStal structure 22:136-137 
RAISIO, 
properties 16:141 
solubility constant 79:344 
thermochemical properties 52:74 
KAISi_o 


3°8 

crystal structure 74:569-572 
Madelung constant 70:225 
Melting 21:143; 66:553 
melting with H,0 57:189-191 
phase equilibria 56:206-214 
properties 48:35-40; 50:34-45; 51:37, 46 
solubility constant 79:344 
thermochemical properties 52:74 
transformation 54:150 
twinning 52:88-89 

KA1S1.0, (sanidine) 


crystal structure 73:539-544 
RAT 38150 q (OH) 4 
crystal structure 65:290-293; 66:497-492 
polytypism 64:248 
solubility constant 79:344 
Stability 54:127; 66:555 


Kco, 


Solution properties 56:250 
KCl 

Melting 57:174-176; 59:179 

Solution properties 56:250 
KF 

Solution properties 56:250 


KF i 
€,A151,0, , (OH), 


lattice energy 75:648 
solubility constant 79:344 
Stability 55:158; 56:161~164; 61:198-199 


FeF 
KFe. 3 


high-pressure Méssbauer 74:552 


Ki FeSi,0, 


synthesis 52:91 


K,FeSi.0, 5 


synthesis 52:91 


KFe.,FeSi,0,, (OH) 5 


crystal structure 57:252-2537 60:214-215; 
61:139; 62:169-171; 64:244-245 
phase equilibria 62:249 
Stability 58:132-133 
KoFeo0, 
crystal structure 34:105 
KI 
diffraction characteristics 22:143-144 
solubility 30:91 
KMg.A1Si,0, , (OH) 5 
compressibility 76:529-531 
lattice energy 75:648 
melting 67:161-167; 71:392-396 
solubility constant 79:344 
stability 54:150-151; 68:236-240, 247; 
76:441-448 
KoMgSis0y > 
meiting 75:613 
properties 50:62 
KNCN 
crystal structure 37:135-136 


0 
KN 3 


polymorphism 29:80-81 
KNaCaMg,$i,0.. (OH) 5 
Stability 68:231-233 


K 
7° 


thermochemical properties 52:70-72 
KgP997 

solution properties 56:250 
KPt (SCN) , 


erystal structure 27:85 
oer 

compressibility 31:75 

heat of melting 37:134-135 

solubility in steam 50:46 

solution properties 56:250 
K,Si0, 

Melting 28:82 

synthesis 16:143-145 
K8130, 

melting 28:82 

polymorphism 53:127-128 

properties 31:78-79 

thermochemical properties 52:73 


K581,9, 


melting 28:82 
properties 31:78-79 
thermochemical properties 52:73 
Li 
ionic radius 63:238-239 
trace element in metamorphism 52:76 


LiA1Si,0, 


electric-field gradient 70:227-229 
Stability 66:370-374 


LiCl 

melting 57:174-176; 59:179 
LiF 

solution properties 56:250 
vi gee), 

crystal structure 31:76 
LiFePO, 

erystal structure 68:290-292 
Lil 

erystal structure 23:58 
L15Mg,A1,Si,0,, (OH) » 

erystal structure 73:535-539 
Lio 


thermochemical properties 52:70-72 


Li,so, 
solubility in steam 50:46 
Solution properties 56:250 
b1,si0, 
melting 10:103-104 
= 21295 
thermochemical properties 52:73 
Mg 
partitioning in meteorites 75:678-684 
MgAl 
ae 
compressibility 53:139 
solubility constant 79:342 
x-ray diffraction 28:78 
Mg.A1,Si3,0,5 
melting 60:124; 61:109-112 
role of Gd 78:568-572 
solubility constant 79:343 
Stability 49:50-51, 57-58; 50:55-56;7 
58:83-87; 66:384-385 
synthesis 53:121 
Mg5A1,5i,0,. 
polymorphism 57:196 
solubility constant 79:343 
Stability 64:243-244 
Stability 66:376-380 
MgA1,8i,0) 4 (OH) » 
solubility constant 79:344 
MgCl. 


solution properties 77:812-823 
MgCO., 


action of water on 62:246 
crystal structure 19:176;3 74:572-575 
solubility constant 79:343 
transport by steam 55:207 
(Mg ,Fe) O 
compressibility 75:513-515 
electrical conductivity 72:554-557 
optical absorption 72:554-557 
MgFe.0, 
crystal structure 29:80 
high-pressure transition 74:555-557 
Mossbauer spectroscopy 76:522-525 
MgO 
compressibility 75:509-513 
crystal structure 20:168 
equation of state 76:519-522 
Sintering 17:138 
solubility constant 79:342 
stability 59:63-67 
Mg (OH) , 


solubility constant 79:342 
Stability 59:63-67 
M9 4P20, 
optical properties 13:146-147 
MgSi0, 
crystal structure 58:193-197; 59:181-182 
lattice energy 75:646 
melting 60:115-117, 122-123; 62:118-119; 
63:278-279; 67:154-156 
polymorphism 5:182-184; 58:197-198; 61:194; 
64:117-120; 66:369-370 
solubility constant 79:343 
Stability 63:278-279 
Mg5i0.,, (perovskite) 
compressibility 77:835-837; 78:612-614 


erystal structure 76:516-519 
TEM 79:243 


(Mg ,Fe) 510, (perovskite) 
stability 77:837-841 


erystal structure 72:547-551 
high-pressure crystal structure 79:364-367 
lattice energy 75:648 
Madelung constant 70:225 
Melting 62:119-121; 63:277; 67:153-154; 
72:495-497 
properties 58:187-189 
solubility constant 79:343 
Mg 38150, (OH) , 
solubility constant 79:344 
solubility constant 79:344 
Mg Si 40, 9 (OH) » 
Stability 70:153-157 
Mg7Si,0,, (OH) 5 
crystal structure 68:283-288 
solubility constant 79:343 
Stability 63:275 
Mg ,Si,0,._ (OH) .°6H,0 
solubility constant 79:344 
MgTiO, 
crystal structure 
MgTiO, 
Méssbauer spectra 74:585-590 


F 
me 2 


high-pressure crystal structure 77:841-842 
(Mn Mg) 510, 


crystal structure 74:561-569 


33:74 


mn,04 

Stability 79:345~-347 
Mn5 

crystal structure 20:174 
MnTiO 

3 

crystal structure 33:74 
Mo 

compressibility 76:650-654 
Mos, 

Stability 61:144; 65:336-342 
Mos, 

Stability 61:144, 150-151; 65:336-342 
Mos 

3 

Stability 65:336-342 
N 

fixation 18:161 

in ear), atmosphere 3:237 

Stabl’ isotopes 60:205-207 
NH C1 

e’ystal structure 21:142 
NH,“«0., 


compressibility 31:75 
Structure variation with temperature 31:81-82 
group rotation 31:74-75 
properties 25:75 
crystal structure 25:81-82 
(NH) 2PtCl, 
crystal structure 21:138-139 
(NH) Pt (SCN) - 
crystal structure 27:85 
"905, 
decomposition 29:85-86 


Na 


trace element in metamorphism 52:76 


61 


N 
“5A13F 14 
properties 48:50 
Na,Al,0, 
erystal structure 34:105 
NaA1Si0, 
crystal structure 31:75 
glass 77:652-658 


glass structure 78:506-511 

melting 65:245-247 

melting with H,g 57:189-191 

polymorphism 25:69 

properties 16:141 

sodium vacancies 55:205 

solid solution 58:217 

solubility constant 79:344 

Stability at high P 55:156-157 

synthesis 49:48-49 

thermochemical properties 52:74 

x-ray diffraction 56:237-242 
(Na,K) AlSi0, 


phase transition 56:250-251l 
NaA1Si.0, 


cryStal structure 62:173-174; 66:556 

glass 77:652-662 

glass structure 78:506-511 

melting 63:171-174; 75:611-613 

properties 49:51-52, 56-57 

solubility constant 79:343, 344 

Stability 49:49; 50:55; 72:706-708 

Synthesis 52:62, 93 

thermochemical properties 
NaAlSi.,o, 


glass 55:186-188; 77:652-658 

glass properties 78:556-559 

glass structure 78:506-511 

lattice energy 75:648 

Madelung constant 70:225 

melting 60:118-120; 62:245-246; 65:204-209 
melting with H.o 57:189-191 

phase equilibria 56:206-214 

polymorphism 57:257 

properties 48:35-40; 50:34-45; 51:37, 46 
solubility 35:108-109 
solubility constant 79:344 
Stability 72:706-708 
staining 51:61 
thermochemical properties 
transition 52:90 


NaAlS1_0, - 


glass structure 78:506-511 
NaAl1Si,0,°H.0 


52:74 


52:74 


compressibility 54:97-98 
polymorphism 59:180-181; 74:413-415 
solubility constant 79:344 
Stability 53:121-122; 59:58-63 
NaAl Si 
$10, , (OH) , 


3 
Solubility constant 79:344 
Synthesis 53:111-114 
N 
saa ar 
solubility in steam 50:46 
N 
"27 6°10 
Solubility in steam 50:46 
N 
288713 
SOlubility in steam 50:46 
solution properties 56:250 


NaBr 


melting 57:174-176: 59:179 
Solution 40:51 


Solution specific volume 48:54 


Naco, 
solution properties 56:250 
NaCaAlSi.o, 


co, solubility 78:532-537 


glass structure 78:526-532 

melt 79:236-237 

Raman Spectra 78:526-532 

Stability 63:86-89 
Na,CaFe,Si,0,, (OH) 5 

Mossbauer spectra 71:513-516 

phase equilibria 71:506-510 
NaCa Mg ,A1,$1,0> (OH) 5 

solubility constant 79:343 

Stability 54:116-117 

synthesis 53:110 
Na,CaMg.Si,0,. (OH) » 

crystal structure 70:150-153 

MSssbauer spectra 71:513-516 

phase equilibria 71:506-510 


N * 
a,CaSi0, 


erystal structure 31:77 

NaCl 
B1-B2 transition 74:404-405 
Melting 57:174-176; 593179 
solubility at pressure 30:91 
solution 30:96; 40:51 
solution properties 56:250 
Solution specific volume 48:54 


NaC1°2H,0 

melting 30:86-87 
NaCrSi,o, 

lunar 69:156 
NaF 


compressibility 76:528-529 
melting 57:174-176; 59:179 
solution properties 56:250 


NaFeSi 
aFe 149, 


glass structure 78:506-511 
Mossbauer spectra 78:511-519 
Stability 65:241-244 


NaFeSi,0, 

glass structure 78:506-511 
NaFeSi,0, 5 

glass structure 78:506-511 
Na, FeSi,0, 5 

Méssbauer spectra 78:511-519 

2t 3+ a: 

Na.Fe 3Fe 95150. (OH) 5 


Stability 56:228-230 
Na, Fe TiSi.O0 


5 6~20 
Stability 69:188-190 
NaGaSio, 


glass structure 78:506-511 


NaGaSi.o, 

glass structure 78:506-511 
Wal (CH50.) 2 

crystal structure 21:150 
NAH P40 > 


erystal structure 56:242-243 
NaI 
melting 57:174-176; 59:179 


3+ 
Na,Mg,Fe 781,09, (OH) » 
Stability 56:228-230 


NaNo 
<4 


phase transition 30:96-97; 31:74 


62 


Nao 
thermochemical properties 52:70-72 
NaPO 
+ 
SOlubility in steam 50:46 
N 
2aF2°7 


properties 54:110 
solubility in steam 50:46 
solution properties 56:250 


N 
re bes Bl 
polymorphism 57:258 
Na.P,0,,°6H,0 
transition 57:258 
Najso, 


compressibility 31:75 

heat of melting 37:134-135 

polymorphism 28:81-82; 29:80 

solution properties 56:250 

volume in solution 30:89 
Na,si0, 

glass 77:650-652 

glass properties 78:547-551 

Melting 10:103-104 


N . 
455150, 


glass 77:650-652 

glass properties 78:547-551 

polymorphism 50:56; 52:58-60 

thermochemical properties 52:73 
Na,Si,0, 

glass properties 78:556-559 

melting 75:613 


Na,wo, 

polymorphism 34:102 
Ne 

high-pressure structure 79:348-351 
Ni 


cryStal/liquid partitioning 75:662-675 

latent heat 20:172 
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